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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
active electroluminescent light emitting device of a large 
numerical aperture in which generation of image defects 
can be effectively prevented, and in which high quality 
image display can be realized. 

SOLUTION: In an organic active electroluminescent light 
emitting device in which plural thin film transistors(TFT) 
2 and plural organic electroluminescence elements 3 
disposed to correspond to the TFTs 2 to be driven by 
the TFTs 2 are disposed on a substrate 1 , a flattened 
layer-to-layer insulation film 4 is disposed between the 
TFT 2 and a lower electrode 31 of the organic 
electroluminescence element 3 f and a drain terminal of 
the TFT 2 and the lower electrode 3 of the organic 
electroluminescence element 3 are electrically 
connected to each other through a contact hole 41 
provided in the layer-to-layer insulation film 4. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim l] In the organic active EL luminescence equipment which has two or more 
organic EL devices arranged with two or more thin film transistors (TFT) on the 
substrate corresponding to TFT driven by this TFT Organic active EL luminescence 
equipment characterized by coming to connect electrically through the contact hole in 
which the interlayer insulation film by which flattening was carried out was arranged 
between TFT and the lower electrode of an organic EL device, and the lower electrode of 
the terminal of TFT and an organic EL device was prepared at the interlayer insulation 
film. 

[Claim 2] According to claim 1 organic active EL luminescence equipment with the 
transparent counterelectrode of said organic EL device. 

[Claim 3] Organic active EL luminescence equipment according to claim 1 or 2 the 
numerical aperture (rate that the part which actually emits light occupies in a pixel) of 
whose is 75% or more. 

[Claim 4] Two or more scan electrode lines and signal-electrode lines which were 
arranged in the shape of a XY matrix on the substrate, When it has the electric switch 
arranged near this scan electrode line and the signal-electrode line and this electric 
switch performs switching by the scan signal pulse and the signal pulse In the organic 
active EL luminescence equipment which the organic EL device in the unit pixel 
combined with this electric switch emits light or stops [ luminescence ], and performs 
image display The thin film transistor as which an electric switch chooses a 
luminescence pixel (the first transistor), It is formed or more from one, respectively, and 
becomes, and the thin film transistor (the second transistor) which drives an organic EL 
device - between the first and the second transistor, and the lower electrode of an 
organic EL device Organic active EL luminescence equipment which the interlayer 
insulation film by which flattening was carried out is arranged, and is characterized by 
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coming to connect the drain of the second transistor, and the lower electrode of an 
organic EL device electrically further. 

[Claim 5] Organic active EL luminescence equipment according to claim 4 with which it 
comes to form the barrier layer of said first and the second transistor from polish recon. 
[Claim 6] According to claim 4 or 5 organic active EL luminescence equipment with the 
transparent counterelectrode of said organic EL device. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to organic active EL luminescence 
equipment. It is related with the organic active EL luminescence equipment used 
suitable for the display device of a noncommercial use and industrial use, a color display, 
etc. in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, in organic electroluminescence 
luminescence equipment (display), the technique of carrying out a simple drive in XY 
matrix, and performing image display is known (JP, 2-37385, A, JP,3-233891,A, etc.). 
However, in such a simple drive, since a line sequential drive was performed and it 
would be hundreds times [ by which brightness is observed at the moment of being 
required ] the brightness when there are many scans as hundreds of, there was the 
following problem. 

[0003] (l) Driver voltage becomes high. Since [ in under direct-current working voltage ] 
it usually becomes 2 to 3 or more times, as for an electrical potential difference, 
effectiveness falls. Therefore, power consumption becomes large. 

(2) Since the amount of currents which flows momentarily becomes hundreds times, an 
organic luminous layer becomes easy to deteriorate. 

Like (3) and (2), since the energization current is very large, the voltage drop of 
electrode wiring poses a problem. 

[0004] The following active-matrix drive is proposed as the technique of solving 
above-mentioned (l) - (3). That is, the display which performs an active-matrix drive 
further is indicated using ZnS which is an inorganic substance as a fluorescent 
substance (U.S. Pat. No. 4143297). However, in this technique, in order to use an 
inorganic fluorescent substance, driver voltage had become more than 100V with the 
problem highly. The same technique is IEEE. Trans Electron It is indicated by Devices 
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and 802 (1971). On the other hand, a large number development also of the display 
which performs an active-matrix drive using an organic fluorescent substance is carried 
out recently (JP, T 122360, A, JP,7 122361,A, JP,7- 153576, A, JP,8 54836,A, 
JP,7-111341,A, JP,7-312290,A, JP,8- 109370, A, JP,8- 129359, A, JP,8241047,A, 
JP,8-227276,A, etc.). The following point had become a problem, although there was the 
description in which the driver voltage of a highly minute display was [ reduce / it is set 
to 1 / 2 ■ 1/3, and / power consumption ] extremely excellent compared with that 
effectiveness is very efficient in the range of 3 lm/w - 15 lm/w, and a simple drive when 
driver voltage low battery-ized the above-mentioned technique sharply with less than 
[ 10V ] by using an organic fluorescent substance and an efficient organic fluorescent 
substance was used. 

[0005] (1) Usually, on the substrate of translucency, even in the pixel, TFT (thin film 
transister) which consists of alpha-Si, polish recon, etc. received, two were prepared, 
and at least one or since TFT was chosen and turned on further, many scan electrode 
lines and signal-electrode lines were formed on said substrate. In order to insulate a 
TFT component and an organic EL device, on TFT, the insulator layer which consists of 
silicon nitride or silicon oxide is prepared. However, since the thickness of TFT was set 
to 0.2 micrometers - 1 micrometer including the gate and the drain, and the source 
electrode and irregularity had it, this was avoided, and lower EL electrode needed to be 
formed and it was not able to avoid that a nonlumine scent part arose in a pixel. In 
taking out light from a translucency substrate side, in order that a scan electrode line 
and a signal-electrode line might also interrupt light further, the numerical aperture 
(rate that the part which actually emits light occupies in a pixel) of a pixel was small. 
For example, in some which were shown in JP, 7- 122362, A, the numerical aperture was 
only 56%, the nonlumine scent part was conspicuous and there was a problem that a 
good image was not obtained. In some which were shown in coincidence at drawing 3 of 
JP,8-241047, A, there was also a problem that high brightness was hard to be obtained. 
[0006] (2) Moreover, like, although shown in drawing 3 of JP, 8- 24 1047, A, when a lower 
EL electrode was formed in opening of a wrap insulator layer for TFT, since it was 
technically difficult, it was easy to produce faults, such as the etching remainder, the 
luminescence defect occurred, and it had become a problem to etch the pattern edge of 
an insulator layer good. 

[0007] (3) On the other hand, when taking out light from the opposite side by the side of 
a substrate, a numerical aperture may become large and a good image may be obtained. 
However, since flattening of the wrap interlayer insulation film is not carried out in TFT, 
the defects of the organic EL device formed in the upper part of the irregularity of TFT 
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occur frequently, and it usually becomes a problem. Since organic layers are 0.05 
micrometers - 0.2 micrometers and a thin layer, as for an organic EL device, a defect is 
easily generated by lower irregularity. For this reason, although shown in drawing 1 R> 
1 and drawing 2 of JP,8"54836,A, usually the organic EL device was formed like in 
addition to the scan electrode line, the signal-electrode line, and the part in which TFT 
is formed. Therefore, the numerical aperture of the conventional thing could not but 
become small. 

[0008] It explains still more concretely about a Prior art. Drawing 5 is a circuit diagram 
organic [ in the conventional technique / TFTEL ]. Two or more formation of a gate line 
(scan electrode line) and the source line (signal-electrode line) is carried out on the 
substrate, and XY matrix is made. As two TFT(s) 21 and 22 per pixel show drawing 5 , it 
has connected with this gate line and a source line, and into 1 pixel, the capacitor 23 for 
holding the gate of 2nd TFT22 to constant potential is formed further, and the organic 
EL device 3 shown with a slash in drawing drives by this 2nd TFT22. 
[0009] The sectional view of the pixel in an A- Aline is shown in drawing 6 R> 6 among 
drawing. For 2nd TFT22, as shown in drawing 7 , polish recon is formed as a barrier 
layer, and the thickness of the polish recon island 71 is 200nm and the gate Si02. For 
the thickness of lOOnm and the polish recon gate 73, thickness is Si02 surrounding 
300nm and the polish recon gate. Thickness is 500nm. As shown in drawing, a TFT part 
forms irregularity by the thickness of the polish recon island 71 and the polish recon 
gate 73. Only 500"600nm of heights projects. Therefore, even if there is an intention 
which forms an organic EL device on TFT, the luminescence pixel of good organic 
electroluminescence cannot be formed that it is easy to produce an open circuit of a 
lower electrode, an organic layer, and a counterelectrode with this irregularity. 
Moreover, with this conventional technique, light will be taken out from IT031 which is 
a lower electrode, i.e., a substrate 1 side. For this reason, in order that TFT, a gate line, 
and a source line might interrupt light, there was a problem that the numerical 
aperture of a pixel became small. 

[0010] Moreover, as other Prior arts, as shown in drawing 8 , there is a technique which 
formed the hole-injection electrode 81 (it is usually transparent) which is a 
counterelectrode in the upper part. However, since there is irregularity of a TFT part 
also in this technique, this part is avoided, the electron injection electrode 82 is formed, 
and the pixel which emits light is formed. Moreover, since the irregularity on the gate 
electrode 83, the source electrode 84, and the drain electrode 85 also poses a problem at 
this rate, the organic layer 32 avoids this part and is formed. 
[0011] 
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[Problem(s) to be Solved by the Invention] It is made in view of an above-mentioned 
problem, and the numerical aperture of this invention is large, and generating of an 
image defect is prevented effectively and it aims at offering the organic active EL 
luminescence equipment in which the image display of high quality is possible. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
according to this invention, on a substrate Two or more thin film transistors (TFT), In 
the organic active EL luminescence equipment which is driven by this TFT and which 
has two or more organic EL devices arranged corresponding to TFT Between TFT and 
the lower electrode of an organic EL device, the interlayer insulation film by which 
flattening was carried out is arranged. And the organic active EL luminescence 
equipment characterized by coming to connect the lower electrode of the terminal of 
TFT and an organic EL device electrically through the contact hole established in the 
interlayer insulation film is offered. 

[0013] Moreover, organic active EL luminescence equipment with the transparent 
counterelectrode of said organic EL device is offered as the desirable mode. 
[0014] Moreover, the organic active EL luminescence equipment the numerical aperture 
(rate that the part which actually emits light occupies in a pixel) of whose is 75% or 
more is offered as the desirable mode. 

[0015] Moreover, two or more scan electrode lines and signal-electrode lines which were 
arranged in the shape of a XY matrix on the substrate, When it has the electric switch 
arranged near this scan electrode line and the signal-electrode line and this electric 
switch performs switching by the scan signal pulse and the signal pulse In the organic 
active EL luminescence equipment which the organic EL device in the unit pixel 
combined with this electric switch emits light or stops [ luminescence ], and performs 
image display The thin film transistor as which an electric switch chooses a 
luminescence pixel (the first transistor), It is formed or more from one, respectively, and 
becomes, and the thin film transistor (the second transistor) which drives an organic EL 
device ■• between the first and the second transistor, and the lower electrode of an 
organic EL device The interlayer insulation film by which flattening was carried out is 
arranged, and the organic active EL luminescence equipment further characterized by 
coming to connect the drain of the second transistor and the lower electrode of an 
organic EL device electrically is offered. 

[0016] Furthermore, the organic active EL luminescence equipment with which it comes 
to form the barrier layer of said first and the second transistor from polish recon is 
offered as the desirable mode. 
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[0017] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained concretely, referring to a drawing. Drawing 1 is the sectional view showing 
typically 1 operation gestalt of the organic active EL luminescence equipment of this 
invention, and is an A- Aline sectional view in drawing 3 . Drawing 2 is the explanatory 
view showing the drive circuit of the organic EL device used for this invention. Drawing 
3. is the top view showing typically 1 operation gestalt of the organic active EL 
luminescence equipment of this invention. Drawing 4 is the sectional view showing 
typically the process which putterizes to an island the polish recon layer of the thin film 
transistor used for this invention. 

[0018] One operation gestalt of the organic active EL luminescence equipment of this 
invention As shown in drawing 1 , the thin film transistor 2 of plurality [ top / substrate 

1 ] (TFT), It has two or more organic EL devices 3 which are driven by this TFT2 and 
which were arranged corresponding to TFT2. Between TFT2 and the lower electrode 31 
of an organic EL device 3 The interlayer insulation film 4 by which flattening was 
carried out is arranged, and the lower electrode 31 of the drain terminal of TFT2 and an 
organic EL device 3 is electrically connected through the contact hole 41 established in 
the interlayer insulation film 4. 

[0019] Moreover, an organic EL device is driven as follows by TFT. As shown in drawing 

2 and drawing 3 , it has two or more scan electrode line (Yj-Yj+n) and the 
signal-electrode line (Xi-Xi+n) when it was arranged in the shape of a XY matrix, and 
the electric switch (TFT2) arranged in this electrode line (Yj-Yj+n) and (Xi-Xi+n) near. 
This electric switch is formed from one or more each which is the first transistor (Trl) 
21 and second transistor (Tr2) 22. When this electric switch performs switching by the 
scan signal pulse and the signal pulse, the organic EL device 3 in the unit pixel 
combined with this electric switch emits light or stops [ luminescence ], and performs 
image display. 

[0020] In addition, the first transistor (Trl) 21 chooses a luminescence pixel. Moreover, 

the second transistor (Tr2) 22 has the function to drive an organic EL device. 

[0021] Moreover, said interlayer insulation film 4 is arranged between the first 

transistor (Trl) 21 and the second transistor (Tr2) 22, and the lower electrode 31 of an 

organic EL device 3, and the drain terminal of the second transistor (Tr2) and the lower 

electrode 31 of an organic EL device are connected further electrically. 

[0022] Hereafter, it explains still more concretely. The organic EL device 3 used for this 

invention is driven by the active-matrix circuit, as shown in drawing 2 . The first 

desired transistor (Trl) 21 is chosen by the pulse transmitted through a scan electrode 
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line (gate line) (YjYj+n), and the pulse transmitted through a signal-electrode line 
(Xi*Xi+n), and a charge is charged by the capacitor 23 formed between a common 
electrode line (Ci - Ci+n) and the source of the first transistor (Trl) 21. Thereby, the gate 
of the second transistor (Tr2) 22 serves as fixed potential, and the second transistor 
(Tr2) 22 will be in ON condition. This ON condition will continue supplying a current to 
the lower electrode 31 of the organic EL device 3 which is held until a gate pulse is 
transmitted next, and is connected to the drain terminal of the second transistor (Tr2) 
22. 

[0023] Moreover, in this invention, as shown in drawing 1 , the interlayer insulation 
film 4 is formed on the transistor 2 (the first transistor (Trl), the second transistor 
(TV2)) of a thin film and the gate line (Yj-Yj+n), and the signal-electrode line (Xi-Xi+n), 
and flattening of this interlayer insulation film 4 is carried out. 

[0024] Moreover, the lower electrode 31 of an organic EL device 3 is formed on the 
interlayer insulation film 4, and the second drain terminal and lower electrode 31 of a 
transistor (Tr2) have connected electrically through the contact hole 41 formed in this 
interlayer insulation film 4. 

[0025] Furthermore, this lower electrode is prepared on the first transistor. (Trl) 21, the 
second transistor (Tr2) 22, the signal-electrode line, and the gate line 46, as shown in 
drawing 3 . In addition, the part surrounded with the alternate long and short dash line 
shows the lower electrode 31 of an organic EL device among drawing 3 . 
[0026] Hereafter, each component is explained. 

1. The substrate used for substrate this invention is insulation, and it is desirable that 
they are Xtal or a transparent material like glass. Here, transparence means having the 
property which penetrates sufficient light to the practical use in organic active EL 
luminescence equipment. For example, what penetrates 50% or more of light in a 
desired frequency range is considered to be transparence. Moreover, glass means the 
glass dissolved or distorted at the temperature of about 600 degrees C or more 
whenever [low-temperature]. 

[0027] 2. in thin film transistor this invention, a thin film transistor (TFT) is used for 
the drive of an organic EL device - having - concrete - as an electric switch the first 
transistor (Trl) and the second transistor (Tr2) -- it is formed or more from one, 
respectively. It sets to drawing 1 and this barrier layer of Trl and Tr2 is n+/i/n+. It is the 
shown part and is n+. The part doped by N type and the part where i is not doped are 
shown. The part where doping of this barrier layer was carried out may be P+ doped by 
P type. This barrier layer is preferably formed by polish recon. Polish recon shows 
sufficient stability to energization compared with an amorphous silicon. 
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[0028] An organic semiconductor can be mentioned as other desirable ingredients. 
There are thiophene oligomer, Pori (P-phenylenevinylene), etc. 

[0029] Although the laminating of the polish recon can be carried out with various CVD 
methods, as preferably shown in drawing 4 (a), it carries out the laminating of alpha-Si 
by the plasma-CVD method. 

[0030] Then, as shown in drawing 4 (b), annealing crystallization is carried out with 
excimer lasers, such as KrF (248nn) laser, (SID'96, Digest oftechnical papers P17-28). 
The desirable thickness of alpha-Si is 40-200nm. As annealing of an excimer laser, it is 
desirable to maintain in substrate temperature of 100- 300 degrees C, and it is desirable 
to annealing ize with laser light with the amount of energy of 100 - 300 mJ/cm2. 
[0031] Moreover, a polish recon layer is patternized by the island by the 
photolithography, as shown in drawing 4 (c). Although the substrate used is a crystal 
ingredient like Xtal, it is an ingredient like glass which is not more expensive whenever 
[ low -temperature ] preferably When a glass substrate is used, in order that the whole 
manufacture of TFT-EL may avoid melting of glass, or distortion and may avoid outside 
diffusion (out- diffusion) of a dopant in an active region, it carries out at low process 
temperature. Thus, 1000 degrees C or less of all manufacture phases must be preferably 
made below 600 degrees C to a glass, substrate. 

[0032] Next, as shown in drawing 4 (d), the laminating of the insulated-gate ingredient 
42 is carried out over the polish recon island 71 top and the front face of an insulating 
substrate 1. An insulating material is diacidized silicon in which a laminating is 
carried out by desirable chemical vacuum deposition (CVD) like the plasma 
enhancement CVD (PECVD) or reduced pressure CVD (LPCVD). Gate oxide insulation 
layer thickness is about 100 200nm preferably. In order for 250*400 degrees C to obtain 
the insulated- gate ingredient of high quality further preferably as substrate 
temperature, it is desirable to give about 1-3 hrs of annealing at 300-600 degrees C. 
[0033] In the next phase, as shown in drawing 4 (e), the gate electrode 43 is formed by 
vacuum evaporationo or sputtering. Desirable thickness is 200-500nm. 
[0034] Next, as shown in drawing 4 (0 - (h), pattern NINGU of the gate electrode 43 is 
carried out. However, when using aluminum gate here, in order to insulate, it is 
desirable to perform anodic oxidation 2 times. About anodic oxidation, it is indicated by 
JP,815120,B at the detail. 

[0035] Next, as shown in drawing 4 (i), it is n+ by ion doping. Or P+ A part is formed. 
There is the following technique of using polish recon as the gate as an option. With this 
technique, the polish recon gate electrode 43 shown in drawing 1 is patternized by 
carrying out a laminating on a gate insulating layer, and carrying out a 
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photolithography on a polish recon island so that the source and a drain field may be 

formed in a polish recon field after the ion implant. A gate electrode material is the 

polish recon preferably formed from the amorphous silicon. The ion implant is 

electric-conduction-ized by the N type dopant which is arsenic preferably. A polish recon 

gate electrode is offered as a parsbasilarisossis-occipitalis electrode of a capacitor 

again. Thus, manufacture is not more complicated and can be made not more expensive. 

The gate bus 46 shown in drawing 1 is applied and patternized on an insulating layer. A 

gate bus is a desirable metal silicon ghost like a silicon-ized tungsten (WSi). This is 

because the field resistance of a metal silicon ghost can carry out to below several ohms / 
** 

[0036] However, it may replace with metal silicon ghosts, such as WSi, and metals, such 
as aluminum alloy, and aluminum, Cr, W, Mo, may be used. In such a case, there is a 
merit which lower field resistance realizes. Moreover, TaN may be used as the gate. In 
the next phase, the insulator layer which consists of diacid-ized silicon, a silicon nitride, 
polyimide, etc: is applied over the whole. 

[0037] Next, a signal -electrode line and a scan electrode line are formed. While forming 
metal wires, such as aluminum alloy, and aluminum, Cr, W, Mo, by the 
photolithography, they are Trl and Tr2. Contact of a drain, the source, etc. is performed 
in the part which carried out opening of the above-mentioned insulator layer. This 
insulator layer is shown by the sign of 52 of drawing 1 . The inside of the above, and 
Si02 For example, it can set up with a substrate temperature of 250-400 degrees C in 
between by the ability making TEOS (tetra-ethoxy silane) into gas, and can obtain by 
PECVD. Moreover, substrate temperature can be acquired also as 100*300 degrees C by 
ECR-CVD. 

[0038] 3. The interlayer insulation film which is used for interlayer insulation film this 
invention and by which flattening was carried out can be formed by following (l) or the 
approach of (2). 

(1) Form the contact hole 41 shown in drawing 1 by etching using commercial coating 
liquid as membrane formation polyimide by the spin coat of the polyimide coating film, 
and carry out opening of the drain connection. Furthermore, opening of an insulator 
layer 52 and the gate dielectric film 42 is carried out by etching, and a drain is exposed. 
Polyimide is a desirable example in order to give the front face by which flattening was 
carried out. 

(2) the etchback method various GVD methods by plasma etching, plasma CVD, PECVD 
(plasma in HANSUDO CVD), and LPCVD (reduced pressure CVD) - form 1 micrometer 
- 3 micrometers of silicas preferably by law etc. Furthermore, polymer coating is 
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performed on the whole surface. Furthermore, it is CF4 about a type of gas by reactive 
ion etching (RIE). It etches by considering as the mixed gas of oxygen. Etching thickness 
is 0.5 micrometers - 2 micrometers preferably. The interlayer insulation film (Si02) by 
which flattening was carried out by this approach can be obtained. PSG and BSG 
(phosphorus silica glass, boron silica glass) besides a silica can also be used for this 
approach, and it can ** using silicon nitride system compounds, such as Si3N4, in it. 
[0039] 4. In the organic EL device used for organic EL device this invention, what has a 
recombination field and a luminescence field at least is used as an organic layer (organic 
layer). Although only a luminous layer may be used for them as an organic layer in this 
invention since this recombination field and a luminescence field usually exist in a 
luminous layer, for example, a hole -injection layer, an electron injection layer, an 
organic -semiconductor layer, an electronic barrier layer, an adhesion improvement layer, 
etc. can be used for them if needed in addition to a luminous layer. 

[0040] Next, the typical example of a configuration of the organic EL device used for this 
invention is shown. Of course, it is not limited to this. 

** A transparent electrode (anode plate) / luminous layer / electrode (cathode) 

** A transparent electrode (anode plate) / hole-injection layer / luminous layer / 

electrode (cathode) 

** A transparent electrode (anode plate) / luminous layer / electron injection layer / 
electrode (cathode) 

** A transparent electrode (anode plate) / hole-injection layer / luminous layer / electron 
injection layer / electrode (cathode). 

** The structure of an anode plate / organic -semiconductor layer / luminous layer / 
cathode ** anode plate / organic- semiconductor layer / electronic barrier layer / 
luminous layer / cathode ** anode plate / hole-injection layer / luminous layer / adhesion 
improvement layer / cathode can be mentioned. In these, the configuration of ** is 
usually used preferably. 

[0041] (4) The luminescent material of -1. luminous layer organic EL device is mainly an 
organic compound, and the following compounds are specifically mentioned by the 
desired color tone. First, when obtaining purple luminescence from an ultraviolet region, 
the compound expressed with the following general formula is mentioned. 
[0042] 
[Formula l] 
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[0043] In this general formula, X shows the following compound. 

[0044] 

[Formula 2] 

-Wf. 

[0045] n is 2, 3, 4, or 5 here. Moreover, Y shows the following compound. 

[0046] 

[Formula 3] 



[0047] the alkyl group, the alkoxy group, the hydroxyl group, a sulfonyl group, a 
carbonyl group, an amino group, a dimethylamino radical, or a diphenylamino radical of 
carbon numbers 1-4 etc. is independent to the phenyl group of the above-mentioned 
compound, a phenylene group, and a naphthyl group - or more than one may be 
permuted. Moreover, these are even if it joins together mutually and forms saturation 5 
membered-ring and six membered-rings. Moreover, what was combined with the phenyl 
group, the phenylene group, and the naphthyl group with the para position is desirable 
because of formation of the vacuum evaporationo film with it. [ good affinity and ] 
[ smooth ] Specifically, they are the following compounds. Especially, p- quarter phenyl 
derivative and p-KUINKU phenyl derivative are desirable. 
[0048] 
[Formula 4] 
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(1) 

(PQP) 

(2) 
(3) 



(4) 

(GHa) 3C^_ ________ __ r -C CCH 3 ) 3 

(CHs) sG"^ CCH 3 ) 3 

(TBS) 



(5) 



Ha C^g>^g)M(gHg>- C Ha 



[0049] 
[Formula 5] 
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H H 

(9) 



(10) 




[0050] 
[Formula 6] 
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HaCO-@-®-®-^-OCH, 

(12) 
(13) 

H0 3 S^gHgH(gHg>-S03H 

(14) 

H O O C "<g>H@H@Hg)-C O O H 

[0051] 
[Formula 7] 
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(15) 



(16) 




o 

n v 0 w 0 w oK qv. n '' 





(TBQ) 

[0052] Next, in order to obtain green luminescence from blue, fluorescent brighteners, 
such as for example, a benzothiazole system, a benzimidazole system, and a 
benzooxazole system, a metal chelation oxy-NOIDO compound, and a styryl benzenoid 
compound can be mentioned. 

[0053] If a compound name is shown concretely, what is indicated by JP, 59- 194393, A can 
be mentioned, for example. As the example of representation, it is 2 and 5-screw (5, 7-G 
t-pentyl-2-benzoxazolyl). - 1, 3, 4-thiadiazole, A 4 and 4* -screw (5, 
7-t-pentyl-2benzoxazolyl) stilbene, 4 and 4* screw [ - ] [5 and 7G 
(2-methyl-2-butyl)*2-benzoxazolyl] stilbene, 2, 5-screw (5, 7-G tpentyl-2benzoxazolyl) 
thiophene, 2, 5-screw [5-alpha and alphadimethylbenzyl-2benzoxazolyl] thiophene, 2, 
5-screw [5 and 7-G (2-methyl-2 butyl)-2 benzoxazolyl]-3, 4 diophenyl thiophene, 2, 
5-screw (5 methyl-2 benzoxazolyl) thiophene, A 4 and 4'-screw (2-benzoxazolyl) biphenyl, 
5-methyl-2 [2-[4 (5-methyl-2-benzoxazolyl) phenyl] vinyl] benzooxazole, Benzooxazole 
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systems, such as 2[2-(4chlorophenyl) vinyl] [l and 2-naphth d] oxazole, 2-2' 
-(p-phenylenedivinylene)- Benzothiazole systems, such as bisbenzothiazole, 
Fluorescent brighteners, such as benzimidazole systems, such as 
2[2-[4-(2benzoimidazolyl) phenyl] vinyl] benzimidazole and 2-[2(4-carboxyphenyl) 
vinyl] benzimidazole, can be mentioned. Furthermore, other useful compounds are 
enumerated by the chemistry OBU synthetic soybeans 1971, 628 637 pages, and 640 
pages. 

[0054] As said chelation oxy-NOIDO compound, what is indicated by JP,63295695,A, 
for example can be used. As the example of representation, tris (eight quinolinol) 
aluminum, screw (eight quinolinol) magnesium, Screw (DBenzofl -eight quinolinol) zinc, 
screw (2-methyl-8-quinolate) aluminum oxide, A tris (eight quinolinol) indium, tris 
(5-methyl-eight quinolinol) aluminum, An eight- quinolinol lithium, a tris (5chloroeight 
quinolinol) gallium, 8- hydroxy quinoline system metal complexes, dilithium EPINTORI 
dione, etc., such as screw (5-chloro-eight quinolinol) calcium and Pori [zinc (Il)-screw 
(8 hydroxy-5 KINORI nonyl) methane], can be mentioned. 

[0055] Moreover, as said styryl benzenoid compound, what is indicated by the Europe 
patent No. 0319881 specification and the Europe patent No. 0373582 specification, for 
example can be used. As the example of representation, 1, 4-screw (2-methyl styryl) 
benzene, 1, 4-screw (3-methyl styryl) benzene, 1, 4-screw (4-methyl styryl) benzene, 
JISUCHIRIRU benzene, 1, 4-screw (2-ethyl styryl) benzene, 1, 4-screw (3-ethyl styryl) 
benzene, 1, 4-screw (2-methyl styryl) -2-me thy lbenzene, 1, and 4-screw (2-methyl 
styryl) -2-ethylbenzene etc. can be mentioned. 

[0056] Moreover, the JISUCHIRIRU pyrazine derivative currently indicated by 
JP, 2-252793, A can also be used as an ingredient of a luminous layer. As the example of 
representation, 2, 5-screw (4-methyl styryl) pyrazine, 2, 5-screw (4-ethyl styryl) 
pyrazine, 2, 5-screw >[2(l-naphthyl) vinyl] pyrazine, 2, 5-screw (4-methoxy styryl) 
pyrazine, 2, and 5-screw [2 (4-biphenyl) vinyl] pyrazine, 2, and 5-screw [2-(l-pyrenyl) 
vinyl] pyrazine etc. can be mentioned. As other things, the polyphenyl system compound 
currently indicated by for example, the Europe patent No. 0387715 specification can 
also be used as an ingredient of a luminous layer. 

[0057] Furthermore, the fluorescent brightener, metal chelation oxy-NOIDO compound 
which were mentioned above, In addition to a styryl benzenoid compound etc., and [ non 
/ for example, / 12-phtalo peri /, (J.Appl.Phys., the 27th volume, L713 (1988)) ] 1, 
4-diphenyM,3-butadiene, 1, 1 and 4, and 4tetra-phenyM,3-butadiene (above Appl. 
Phys. Lett., the 56th volume, L799 (1990)), The North America Free Trade Agreement 
RUIMIDO derivative (JP,2 : 305886,A), a perylene derivative (JP,2- 189890, A), An OKISA 
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diazole derivative (JP,2-216791,Aor OKISAdiazole derivative indicated by Hamada and 
others at the 38th applied-physics relation union lecture meeting), An aldazine 
derivative (JP,2-220393,A), a PIRAJIRIN derivative (JP, 2-220394, A), A cyclopentadiene 
derivative (JP,2-289675,A), a pyrrolo pyrrole derivative (JP,2-296891,A), A styryl amine 
derivative (Appl.Phys.Lett., the 56th volume, L799 (1990)), A coumarin system 
compound (JP,2- 191694, A), the international public presentation official report WO 
90/13148, Appl.Phys.Lett., vol 58, 18, and P1982 (199 1) A high molecular compound 
which is indicated It can use as an ingredient of a luminous layer.. 

[0058] It is desirable to use an aromatic series JIMECHIRI DIN system compound 
(thing of the indication to the Europe patent No. 0388768 specification or 
JP,3-231970,A) as an ingredient of a luminous layer especially in this invention. As an 
example, 1, 4-phenylene dimethylidyne, 4, and 4-phenylene dimethylidyne, 2, 5-xylene 
JIMECHIRI DIN, 2,6-naphthylenedimethylidyne, 1,4-biphenylene dimethylidyne, 1, 
4-p terephenylene dimethylidyne, A 9, 10-anthracene G RUJIRU methylidyne, 4, and 
4'screw (2 and 2 G tbuthylphenyl vinyD biphenyl, The 4 and 4 f -screw (2 and 2-diphenyl 
vinyl) biphenyl (it outlines Following DPVBi) (hereafter written as DTBPBBi) can 
mention those derivatives. 

[0059] Furthermore, the general formula indicated by JP,5-258862,Aetc. (the compound 
expressed with R2Q3ALO-L is also mentioned.) 

(L is the hydrocarbon of 6-24 carbon atoms which come to be unfortunate in a phenyl 
part among the above-mentioned formula.) OL is a FENIRATO ligand and Q expresses 
a permutation 8-quinolate ligand. R2 8-quinolate ring substituent chosen so that it 
might block in three dimensions that two permutation 8-quinolate ligands exceed and 
combine with an aluminum atom is expressed. Specifically Screw 
(2-methyl-8-quinolate) (Para phenyl phenolate) aluminum (III) (following PC- 7), screw 
.(2 methyl-8-quinolate) (lnaphth RATO) aluminum (III) (following PC- 17), etc. are 
mentioned. In addition, the method of obtaining the efficient blue using doping by 
JP,6-9953,A etc. and mixed green luminescence is mentioned. In this case, the same 
fluorochrome as what is used green from blue as the luminescent material indicated 
above as a host and a dopant as a host of the strong fluorochrome of until, for example, a 
coumarin system, and the above-mentioned publication can be mentioned, concrete as 
a host - the luminescent material of a J1SUCHIRIRU arylene frame - especially -- 
desirable - as DPVBi and a dopant - diphenylamino vinyl arylene - N and 
N diphenylamino vinylbenzene (DPAVB) can be mentioned especially preferably. 
[0060] As a luminous layer which obtains white luminescence, although there is 
especially no limit, it can mention the following. 
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** The thing which specifies the energy level of each class of the organic 
electroluminescence laminating structure, and is made to emit light using tunnel 
impregnation (the Europe public presentation patent No. 0390551 official report) 
That the white light emitting device is indicated to be as an example with the 
component which uses tunnel impregnation as well as **** (JP,3-230584,A) 
** That the luminous layer of the two-layer structure is indicated to be (JP, 2-220390, A 
and JP,2-216790,A) 

** What consisted of ingredients with which a luminous layer is divided into plurality 
and luminescence wavelength differs, respectively (JP,4-51491,A) 

** The thing of a configuration of having carried out the laminating of a blue emitter 

(fluorescence peak 380nm-480nm) and the green emitter (480nm - 580nm), and having 

made the red fluorescent substance contain further (JP,6-207170,A) 

** It has the field where the blue luminous layer contained the blue fluorochrome, and 

the green luminous layer contained the red fluorochrome, and the thing of the 

configuration of** is preferably used also in the thing (JP, 7- 142 169, A) of a configuration 

of containing a green fluorescent substance further. Moreover, the example of the red 

fluorescent substance which obtains red luminescence is shown in [-izing 8]. 

[0061] 

[Formula 8] 
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[0062] as the approach of forming a luminous layer using said ingredient - vacuum 
deposition, a spin coat method, and LB - well-known approaches, such as law, are 
applicable. As for especially a luminous layer, it is desirable that it is the molecule 
deposition film, the thing of the thin film which deposition was carried out to the 
molecule deposition film from the ingredient compound of a gaseous-phase condition 
here, and was formed, and the film solidified and formed from the ingredient compound 
of a solution condition or a liquid phase condition - it is ■■ usually - this molecule 
deposition film - LB — with the thin film (molecule built up film) formed of law, it is 
classifiable with the difference of condensation structure and higher order structure, 
and the functional difference resulting from it. Moreover, after melting a binder and 
ingredient compounds, such as resin, to a solvent and considering as a solution as 
indicated by JP,57 : 51781,A, a luminous layer can be formed also by thinfilmizing this 
with a spin coat method-etc. Thus, ** and the range of 5nm - 5 micrometers of usual 
which especially a limit does not have about the thickness of the luminous layer formed, 
and can be suitably chosen according to a situation are desirable. The luminous layer of 
an organic EL device has the following functions. Namely, the function to which an 
electron hole can be poured into from an anode plate or a hole -injection layer at the time 
of ** impregnation function; electric-field impression, and the function to in_which an 
electron can be poured in, and the charge (an electron and electron hole) of which ** 
transportation function; impregnation was done are moved by the force of electric field 
from cathode or an electron injection layer, ** luminescence function; the function, 
****** which offers the place of the recombination of an electron and an electron hole 
and ties this to luminescence. However, although size of reliance is good for the 
transportation ability which an electron hole is poured in, easy and an electron are 
poured in, and a difference may be in easy, and is expressed with the mobility of an 
electron hole and an electron, it is desirable to move one of charges. 

[0063] (4) Although -2. hole -injection layer, next a hole -injection layer are not 
necessarily required for the component used for this invention, it is more desirable to 
use for improvement in the luminescence engine performance. It is a layer which helps 
the hole injection to a luminous layer, this hole injection layer has large hole mobility, 
and its ionization energy is usually as small as 5.5eV or less. The ingredient which 
conveys an electron hole to a luminous layer by lower electric field as such a 
hole-injection layer is desirable, and at the time of electric-field impression of 104 - 106 
V/cm, if the mobility of an electron hole is 10 6cm2 / V, and a second at least, in addition, 
it is still more desirable. About such a hole-injection ingredient, if it has the 
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aforementioned desirable property, tiiere is especially no limit, and it can choose and 
use the thing of arbitration in photoconductive material conventionally out of what is 
commonly used as charge transportation material of an electron hole, and the 
well-known thing used for the hole injection layer of an EL element. 
[0064] As an example, for example A triazole derivative (reference, such as a U.S. Pat. 
No. 3,112,197 number specification), An OKISA diazole derivative (reference, such as a 
U.S. Pat. No. 3,189,447 number specification), an imidazole derivative (reference, such 
as JP, 37-1 6096, B) and the poly aryl alkane derivative (a U.S. Pat. No. 3,615,402 number 
specification --) A 3,820,989 specification, a 3,542,544 specification, JP,45-555,B, a 
51-10983 official report, JP,51-93224,A, A 55*17105 official report, a 56-4148 official 
report, a 55- 108667 official report, Reference, such as a 55- 156953 official report and a 
56-36656 official report, a pyrazoline derivative and a pyrazolone derivative (a U.S. Pat. 
No. 3,180,729 specification—) A 4,278,746 specification, JP,55-88064,A, A 55-88065 
official report, a 49- 105537 official report, a 55-51086 official report, A 56 80051 official 
report, a 56 88141 official report, a 57 45545 official report, Reference, such as a 
54-112637 official report and a 55 74546 official report, a phenylenediamine derivative 
(a U.S. Pat. No. 3,615,404 specification - : ) JP,5M0105,B, a 46 3712 official report, a 
47-25336 official report, Reference, such as JP, 54 -53435, A, a 54-110536 official report, 
and a 54- 119925 official report, an arylamine derivative (a U.S. Pat. No. 3,567,450 
specification and a 3,180,703 specification --) A 3,240,597 specification, a 3,658,520 
specification, A 4,232,103 specification, a 4,175,961 specification, A 4,012,376 
specification, JP,49-35702,B, A 39 27577 official report, JP,55 144250,A, a 56119132 
official report, Reference, such as a 56-22437 official report and the West German 
patent No. 1,110,518 specification, An amino permutation chalcone derivative 
(reference, such as a U.S. Pat. No. 3,526,501 specification), An oxazole derivative (thing 
of an indication on U.S. Pat. No. 3,257,203 specifications etc.), A styryl anthracene 
derivative (reference, such as JP,5646234,A), full - me - non - a derivative (reference, 
such as JP,54- 110837, A) and a hydrazone derivative (a U.S. Pat. No. 3,717,462 
specification **) JP,54-59143,A, a 55 52063 official report, a 55-52064 official report, A 
55 46760 official report, a 55 85495 official report, a 57-11350 official report, Reference, 
such as a 57-148749 official report and JP,2-311591,A, a stilbene derivative 
(JP,61-210363,A and a 61-228451 official report ■-) A 61-14642 official report, a 61 72255 
official report, a 62-47646 official report, A 62-36674 official report, a 62-10652 official 
report, a 62-30255 official report, A 60 93445 official report, a 60 94462 official report, a 
60-174749 official report, Reference, silazane derivatives (U.S. Pat. No. 4,950,950 
specification), such as a 60-175052 official report, The conductive polymer oligomer 
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(especially thiophene oligomer) currently indicated by a polysilane system 
(JP,2-204996,A), an aniline system copolymer (JP,2-282263,A), and JP,1-211399,A can 
be mentioned. Although the above-mentioned thing can be used as an ingredient of a 
hole injection layer A porphyrin compound (thing of the indication to JP,63-2956965,A 
etc.), an aromatic series tertiaryamine compound and a styryl amine compound (a U.S. 
Pat. No. 4,127,412 specification --) JP,53-27033,A, a 54*58445 official report, a 

54- 149634 official report, A 54-64299 official report, a 55-79450 official report, a 

55- 144250 official report, It is desirable reference, such as a 56- 119 132 official report, a 
61-295558 official report, a 61-98353 official report, and a 63 295695 official report, and 
to use especially an aromatic series tertiaryamine compound. As an example of 
representation of the above-mentioned porphyrin compound, porphin, 1, 10 and 15, 
20-tetrapodphenyl-21H, and 23H-porphin copper (II), 1, 10, 15, 20-tetrapod phenyl-21H, 
and 23H porphin zinc (II), 5, 10, 15, 20-tetrakis (pentafludrophenyl)"21H, and 
23H porphin, Silicon phthalocyanine oxide, aluminum phthalocyanine chloride, A 
phthalocyanine (non-metal), a dilithium phthalocyanine, a copper tetramethyl 
phthalocyanine, A copper phthalocyanine, a chromium phthalocyanine, a zinc 
phthalocyanine, a lead phthalocyanine, titanium phthalocyanine oxide, Mg 
phthalocyanine, a copper octamethyl phthalocyanine, etc. can be mentioned, moreover, 
as an example of representation of said aromatic series tertiary amine compound and a 
styryl amine compound N, N, N', and NV-- the - tetra-phenyl -4 and 4' - diamino phenyl 
-- N, N'-diphenyl-N, N'-screw-(3-methylphenyl)-[l and l'-biphenyl]-4, 4'-diamine Gt 
outlines Following TPD), 2 and 2-screw (4-G p-tolylamino phenyl) propane, 1, and 
1-screw (4-G p-tolylamino phenyl) cyclohexane, N, N, N', and N f -- the - tetra--p-tolyl -4 
and 4' - diamino phenyl - 1 and 1-screw (4-G p-tolylamino phenyl)-4 phenylcyclohexane, 
A screw (4-dimethylamino-2-methylphenyl) phenylmethane, a screw (4-G p-tolylamino 
phenyl) phenylmethane, N, N'-diphenyl-N, N'-JI (4-methoxypheny) - 4 and 4 - 
diamino biphenyl, N and N, N f , N' -- the - tetra-phenyl -4 and 4' - diamino phenyl ether 
-- 4 and 4'-screw (diphenylamino) KUODORI phenyl, N and N, N-Tori (p-tolyl) amine, 
4(G ptolylamino)-4'-[4 (G ptolylamino) Styryl] stilbene, 4-N and 
N diphenylamino (2 diphenyl vinyl) benzene, 3-methoxy-4* N and N- diphenylamino 
still benzene, N phenyl carbazole, Have in intramolecular two fused aromatic rings 
indicated by U.S. Pat. No. 5,061,569. For example, 4 and 4' screw [ - ] 
[N-(l-naphthyl)-N-phenylamino] biphenyl (it outlines Following NPD), moreover 
JP,4-308688,A - indicating - having -- **** - a triphenylamine - a unit -- three - a ** - 
a starburst - a mold - connecting - having had - four - four ~ ' four 1 - * - tris - [ - 
N - (3-methylphenyl) - N - phenylamino --] --a triphenylamine (it outlines Following 
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MTDATA) - etc. - It can mention. Moreover, inorganic compounds, such as p mold-Si 
besides the above-mentioned aromatic series J1MECHIRI DIN system compound shown 
as an ingredient of a luminous layer and the p mold SiC, can also be used as an 
ingredient of a hole -injection layer, the compound which mentioned the hole -injection 
layer above - for example, a vacuum deposition method, a spin coat method, the cast 
method, and LB - it can form by thin -film izing by well-known approaches, such as law. 
The thickness as a hole -injection layer is usually 5nm - 5 micrometers, although there is 
especially no limit. This hole-injection layer may consist of one layer which consists of 
kinds of the ingredient mentioned above, or two sorts or more, or may carry out the 
laminating, of the hole -injection layer which consists of a compound of another kind to 
said hole -injection layer. Moreover, an organic -semiconductor layer is a layer which 
helps the hole injection or electron injection to a luminous layer, and what has the 
conductivity more than 10-10 S/cm is suitable for it. As an ingredient of such an 
organic -semiconductor layer, conductive DIN DORIMA, such as conductive oligomer, 
such as ** thiophene oligomer and ** arylamine oligomer, and ** arylamine DIN 
DORIMA, etc. can be used. 

[0065] (4) -3 electron-injection layer one side electron injection layer is a layer which 
helps impregnation of the electron to a luminous layer, and its electron mobility is large, 
and an adhesion improvement layer is a layer which especially adhesion with cathode 
becomes from a good ingredient in this electron injection layer. As an ingredient used for 
an electron injection layer, 8-hydroxyquinoline, the metal complex of the derivative, or 
an OKISA diazole derivative is mentioned preferably, for example. Moreover, especially 
as an ingredient used for an adhesion improvement layer, the metal complex of 
8-hydroxyquinoline or its derivative is suitable. As an example of the metal complex of 
the above-mentioned 8-hydroxyquinoline or its derivative, the metal chelate 
oxy-NOIDO compound containing the chelate of an oxine (generally an eight quinolinol 
or 8-hydroxyquinoline) is mentioned, on the other hand - as an OKISA diazole 
derivative - a general formula (II) - and (III) (IV) - 
[0066] 
[Formula 9] 
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[0067] (■■ ArlO, Aril, and Arl2 and Arl3 are alike the inside ArlO-Arl3 of a formula, 
respectively, and it is set, even if it is mutually the same, it may differ, and the aryl 
group which is not permuted t a permutation or ] is shown, respectively, and it shows 
the ant rain radical which is not permuted [ Arl4 permutation or ].) - the electron 
transport compound expressed is mentioned. Here, as an aryl group, a phenyl group, a 
biphenyl radical, an anthranil, a peri RENIRU radical, a pyrenyl radical, etc/ are 
mentioned, and a phenylene group, a naphthylene radical, a biphenylene radical, an 
anthracenylene group, a PENIRENIREN radical, a pyrenylene radical, etc. are 
mentioned as an ant rain radical. Moreover, as a substituent, the alkyl group of carbon 
numbers 1-10, the alkoxy group of carbon numbers 110, or a cyano group is mentioned. 
This electron transport compound has the desirable thing of a thin film plasticity. The 
following can be mentioned as an example of the above-mentioned electron transport 
compound. 
[0068] 

[Formula 10] 
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C(CH3l3 

[0069] (4) An anode plate or cathode is prepared as a lower electrode of a -4. lower 
electrode organic EL device. As an anode plate, the metal or transparent electrode of a 
high work function is desirable. As a desirable example, it is ITO, In-Zn-O, and Sn02. 
Transparence oxide electrodes, such as Sb and ZnO-aluminum, are mentioned. As other 
desirable examples, although Pt, Au, nickel, etc. are mentioned, since adhesion is weak, 
as for Pt, Au, etc., it is desirable to use the combination of Au/refractory metal. Mo, W, 
Cr, Ta, etc. can be mentioned as a suitable example of a refractory metal here. 
Au/aluminum, Pt/aluminum, an An/aluminum alloy, a Pt/aluminum alloy, etc. can be 
mentioned as a suitable example. 

10070] As cathode, low work metallic compounds, such as a silicon ghost of HOU-ized 
metals (LaB6 etc.) and a rare earth metal and TiN, can mention as a suitable example. 
It is not necessarily appropriate for the metal alloy used conventionally [, such as Mg^Ag 
and aluminum^Li, ] to be inferior to corrosion resistance, and to use as a lower electrode. 
[0071] (4) In order to realize, the description, i.e., the high numerical aperture, of -5. 
counterelectrode this invention, it is desirable to take out light from a counterelectrode 
33, as shown in drawing 1 . for this reason - being alike - transparency - light 
transmission needs to be 30% or more of transparent electrode preferably. When it is an 
anode plate in a counterelectrode, it is ITO (In Sn O), In-Zn-O, and Sn02. : Sb, 
ZnO-aluminum, etc. can be used preferably. 
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[0072] In the case of the cathode instead of an anode plate, it is the alloy film which 
contains alkali metal or alkaline earth metal at 0.1-5-mol %, and since a thing 15nm or 
less has light transmission, thickness can use preferably. As a parent of an alloy, 
aluminum, In, Zn, Pb, Bi, etc. can be used preferably. ITO, InZnO, Sn02 which are 
furthermore a transparent electrode on the above-mentioned alloy thin film : Field 
resistance will become [ become below 20ohms / **, and ] low resistance comparatively 
and be desirable if the laminating of S, ZnO : aluminum, etc. is carried out. Moreover, as 
for the above-mentioned transparent electrode, it is desirable that it is an amorphous 
substance, for example, In-Zn-O. It is because an amorphous substance does not have 
the grain boundary, so it prevents that excel in dampproofing and activity alkali metal 
or alkaline earth metal in the interface of cathode and an organic layer oxidizes. 
Furthermore, as for the amorphous conductivity oxide film, the field resistance below 
20ohms / ** is acquired with a room temperature substrate. At a room temperature, ITO 
which is crystallinity is high resistance and are lOOohms / ** extent. 
[0073] When the laminating of the transparent electrode is carried out, the 
above-mentioned alloy film may make a layer, may not be continuation film, and even if 
it is the island-like discontinuity film, since it conducts current to the whole electrode, it 
can be used. 

[0074] (4) Production of -6. organic EL device (example) 

An organic EL device is producible by forming an electron injection layer a 
hole -injection layer and if needed a luminous layer, a transparent electrode (anode 
plate), and if needed by the ingredient and approach which were illustrated above, and 
forming an electrode (cathode) further. Moreover, an organic EL device is also 
producible from an electrode by the above and the reverse order to a transparent 
electrode. 

[0075] The example of production of the organic EL device of a configuration of that a 
transparent electrode / hole-injection layer / luminous layer / electron injection layer / 
electrode was prepared one by one on the support substrate below is indicated. First, on 
a suitable substrate, 1 micrometer or less of thin films which consist of a transparent 
electrode ingredient is formed by approaches, such as vacuum evaporationo and 
sputtering, so that it may become the thickness of the range of 10-200nm preferably, 
and a transparent electrode is produced. Next, a hole -injection layer is prepared on this 
transparent electrode, formation of a hole -injection layer was mentioned above - as - a 
vacuum deposition method, a spin coat method, the cast method, and LB - although it 
can carry out by approaches, such as law, it is desirable to form with a vacuum 
deposition method from the point of the homogeneous film being easy to be obtained and 
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being hard to generate a pinhole. When forming a hole -injection layer with a vacuum 
deposition method, although it changes with the crystal structures, recombination 
structures, etc. of the compound (ingredient of a hole -injection layer) to be used, and the 
hole r injection layer made into the purpose, as for the vacuum evaporationo condition, it 
is desirable to choose suitably generally in the source temperature of vacuum 
evaporationo of 50 450 degrees C, a degree of vacuum 10 7 - 103torr, an evaporation 
rate 0.01 - 50 nm/sec, the substrate temperature of -50-300 degrees C and the range of 
5nm - 5 micrometers of thickness 

[0076] Next, although formation of the luminous layer which prepares a luminous layer 
on a hole -injection layer can also be formed using a desired organic luminescent 
material by thin-film-izing organic luminescent material by approaches, such as a 
vacuum deposition method, sputtering, a spin coat method, and the cast method, it is 
desirable to form with a vacuum deposition method from the point of the homogeneous 
film being easy to be obtained and being hard to generate a pinhole. When forming a 
luminous layer with a vacuum deposition .method, although the vacuum evaporationo 
condition changes with compounds to be used, generally it can be chosen from the same 
condition range as a hole -injection layer. 

[0077] Next, an electron injection layer is prepared on this luminous layer. It is 
desirable to form with a vacuum deposition method from the need of obtaining the 
homogeneous film, like a hole -injection layer and a luminous layer. Vacuum 
evaporationo conditions can be chosen from the condition range like a hole -injection 
layer and a luminous layer. 

[0078] The laminating of the electrode can be carried out to the last, and an organic EL 
device can be obtained. An electrode consists of metals and vacuum deposition and 
sputtering can be used for it. However, in order to protect the organic layer of a 
substrate from the damage at the time of membrane formation, a vacuum deposition 
method is desirable. 

[0079] As for production of the organic EL device indicated so far, it is desirable that it is 
consistent by one vacuum suction, and a transparent electrode to an electrode produces. 
[0080] In addition, luminescence can be observed, if a transparent electrode is made 
into +, an electrode is made into the polarity of - and the electrical potential difference of 
5-40V is impressed, when impressing direct current voltage to an organic EL device. 
Moreover, even if it impresses an electrical potential difference with a reverse polarity, a 
current does not flow, and luminescence is not produced at all. Uniform luminescence is 
observed, only when alternating voltage is furthermore impressed, a transparent 
electrode becomes + and an electrode becomes the polarity of -. The wave of the 



27 



JP10189252 



alternating current to impress is arbitrary and good. In order to carry out separation 
arrangement superficially and to produce the organic EL device which emits light here, 
stripe-like a transparent electrode and an electrode are made to cross, direct current 
voltage is impressed to each electrode, either the X-Y dot-matrix method which makes 
the amount of intersection emit light, a transparent electrode or an electrode is formed 
in the shape of a dot, and the active-matrix method which direct current voltage is 
impressed [ method ] and makes it emit light only into a specific dot part in a switching 
element like TFT (Thin Film Transister) is held. For example, stripe-like a transparent 
electrode and an electrode can carry out lift off of whether it etches by the 
photolithography method, or can form it by approaches, such as masking vacuum 
e vapor ationo. 

[0081] [Example] - an example explains this invention still more concretely hereafter. 
[Example l] 

(Production of an active matrix substrate) It is Si two H6 on a glass substrate (white 
sheet glass). It considered as gas and the alpha-Si film of 50nm of thickness was formed 
using LPCVD. Substrate temperature was 450 degrees C. Next, the XeCl excimer laser 
was ****(ed) and annealing was performed. They are 188 mJ/cm2 to a first stage eye. 
With exposure energy, it is a second stage eye 290 mJ/cm2 Exposure energy performed. 
Thereby, alpha-Si was changed to polish recon. Next, the Pori Si island was prepared by 
the predetermined pattern. Etching is CF4. It carried out as a type of gas. Next, Si02 
which is gate dielectric film Membranes were formed lOOnm of thickness at the 
substrate temperature of 200 degrees C by ECR-CVD. Next, as a gate electrode, 
membranes were formed by sputtering and pattern NINGU of the TaN (resistivity of 
60micro ohm-cm) was carried out. The gate bus also carried out pattern processing at 
coincidence. Moreover, the lower electrode of a capacitor was processed. Next, it is 
4x1015 to a drain and a source field by the ion implantation. P ion of ion / cm2, and 
energy 80keV was poured in. Next, it is inactive [ N / 2 ] about a substrate. It becomes 
hot for 3 hours, 300 degrees C of ion are activated, and doping was made to be 
performed in inside effectively. The presentation to which the ion implantation of the 
polish recon was carried out became the field resistance of 2kohm/**, and was activated. 
Next, it is Si02 at ECRCVD as an insulating layer. Membranes were formed. Thickness 
was 300nm. Next, the source bus (signal line) was produced. The common electrode line 
which carries out sputtering of the aluminum, has prepared 200nm of thickness, and 
was shown in coincidence by drawing 2 , the up electrode of a capacitor, and Tr2 The 
source, connection of common electrode Rhine, and Trl Pattern processing also of the 
connection of the source and a signal line was carried out. In addition, a required 
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contact hole is Si02 beforehand. Opening was carried out. Next, Si02 The laminating 
was carried out by 600nm thickness by the ECRCVD method. Next, by 3micrometer 
thickness, on the whole surface, the spin coat of the photoresist was carried out and it 
was covered. Next, it is a type of gas at RIE CF4 / 02 It carries out and is Si02 of the 
topmost part with the etchback method. Flattening was carried out. Next, Tr2 Opening 
of the drain section was carried out, the alloy, of aluminum-Si (l % of the weight of Si) 
was formed further 50nm of thickness, and ITO (10 % of the weight of Sn) was produced 
further 50nm of thickness. The substrate temperature at this time was 200 degrees C. It 
is Si02 before membrane formation of aluminum-Si and ITO at a sensing-pin thickness 
gage. When display flatness was investigated, it was 0.15 micrometers or less. Thereby, 
aluminum^Si and ITO are Pori Si, Trl, and Tr2, without disconnecting. It was able to 
prepare upwards. This is the remarkable effectiveness of this invention. In addition, the 
magnitude of the pixel of this example was 250micrometerxl00micrometer, and 
although the magnitude of ITO gave the magnitude of an effective luminescence pixel to 
this, it was 240micrometerx90micrometer. Since it had the lower electrode of organic 
electroluminescence on Trl, Tr2, the gate, the source, and a common electrode line, 86% 
of very big numerical aperture was obtained. 

[0082] (Production of an organic electroluminescence layer and a counter electrode) 
Ultrasonic cleaning was performed for the active-matrix substrate obtained above for 1 
minute in isopropyl alcohol, next, this substrate top ■ the 4 and 4'-screw [N and N-JI 
(3-methylphenyl) amino] of 80nm of thickness -4" (it is written as "TPD74 film" below.) 
of ■ phenyl-triphenylamine film was produced. This TPD74 film functions as 1st 
hole -injection layer. The 4 and 4' screw [N-(l naphthyl) N-phenylamino] biphenyl film 
(it is written as the "NPD film" below.) of 20nm of thickness was formed on this TPD74 
film after membrane formation of this TPD74 film. This NPD film functions as 2nd 
hole -injection layer (electron hole transportation layer). Furthermore, the 4 and 
4' screw (2 and 2-diphenyl vinyl) biphenyl film (it is written as the "DPVBi film" below.) 
of 40nm of thickness was formed on this NPD film after membrane formation of the 
NPD film. This DPVBi film functions as a blue luminous layer. And the tris (eight 
quinolinol) aluminum film (it is written as the "Alq film" below.) of 20nm of thickness 
was formed on this DPVBi film after membrane formation of the DPVBi film. This Alq 
film functions as an electron injection layer. Next, the alloy film of Mg and Ag was 
vapor deposited. The vacuum evaporationo rate of 2 yuan was set as 1.4nm : O.lnm 
using the vacuum evaporationo approach, and it vapor-deposited lOnm of thickness. 
Next, 200nm of In-Zn-0 film was formed in sputtering. In -Zn -O film uses the In-Zn O 
system sputtering target which is the amorphous oxide film and is In/(In+Zn) =0.83, 
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and is Ar'02. It is a vacuum, using mixed gas as an ambient atmosphere. 0.2Pa and 
sputtering output 2 w/cm2 It carried out on conditions. The Mg:Ag/In-Zn O cascade 
screen functioned as cathode, and the permeability was 65%. 

[0083] (Actuation test) The actuation test of the luminescence equipment obtained 
above was performed. Test patterns are 100 cd/m2. It checked being outputted in blue 
with brightness. Since it had the lower electrode on the insulator layer which carried 
out flattening, a natural indication was given, without a numerical aperture being large 
and the boundary of the dot of a pixel being conspicuous in image display, and the pixel 
defect was 1% or less of the total number of pixels (320x240) few. 

[0084] It sets in the [example 1 of comparison] example 1, and is Si02 of the topmost 
part. Organic electroluminescence luminescence equipment was produced like the 
example 1 except having formed the lower electrode of aluminum^Si/ITO, without 
carrying out flattening. However, when this luminescence equipment was examined, 
the pixel defect was over 10%. When the pixel with a defect was observed in the detail, 
they are Trl and Tr2. The short circuit having arisen in the place prepared, or not 
emitting light by open circuit of an electrode was observed. Therefore, it became clear 
that the insulator layer under the lower electrode in which this invention carried out 
flattening is effective. 

[0085] It sets in the [example 2 of comparison] example 1, and they are Trl and Tr2 
about the lower electrode of aluminum^Si/ITO. It was made to be the same as that of an 
example 1 except having carried out pattern processing, as the part, the part of a gate 
bus, and the part of a source bus were avoided. When examined, the numerical aperture 
was falling to 67%, the boundary of a pixel dot was conspicuous in the pixel display, and 
a good display was not obtained. 
[0086] 

[Effect of the Invention] As explained above, by this invention, a numerical aperture can 
be large, and generating of an image defect can be prevented effectively, and the organic 
active EL luminescence equipment in which the image display of high quality is possible 
can be offered. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the A- A line sectional view of drawing 3 showing typically 1 operation 

gestalt of the organic active EL luminescence equipment of this invention. 

[Drawing 21 It is the explanatory view showing the drive circuit of the organic EL device 
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used for this invention. 

[Drawing 31 It is the top view showing typically 1 operation gestalt of the organic active 
EL luminescence measure of this invention. 

[Drawing 41 It is the sectional view showing typically the process which putterizes to 
an island the polish recon layer of the thin film transistor used for this invention. 
[Drawing 51 It is the circuit diagram of the conventional technique organic [ TFTEL ]. 
[Drawing 61 It is the sectional view of the A A' line in drawing 5 . 

[Drawing 7l It is the sectional view showing other examples of the conventional 
technique organic [ TFTEL ]. 

[Drawing 8l It is the sectional view showing other examples of the conventional 
technique organic [ TFTEL ] . 
[Description of Notations] 

1 Substrate 

2 Thin Film Transistor (TFT) 

21 First Transistor (Trl) 

22 Second Transistor (Tr2) 

23 Capacitor 

3 Organic EL Device 

31 Lower Electrode 

32 Organic Layer 

33 Counterelectrode 

4 Inter layer Insulation Film 

41 Contact Hole 

42 Gate Insulating Layer 

43 Gate Electrode 

44 Silicon Barrier Layer 
46 Gate Line 

52 Insulator Layer 
54 Contact Hole 
62 Source 

70 Polish Recon Layer 

71 Polish Recon Island 

72 Gate Insulating Layer 

73 Polish Recon Gate Electrode 

81 Hole-Injection Electrode 

82 Electron Injection Electrode 
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83 Gate Electrode 

84 Source Electrode 
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(2 4 8nn) V— tf— ifW^v'-?— U'— if— t£ J; 10 
lj T=— iHg*fl:-r« (S I D" 9 6. Digest 
oftechnical papers P17~2 
8), «-Si©fffU^Rf(i, 4 0~2 0 0nmf 

m.&ioo~3oo°c\~m$f-rz><Dtm-£L<. ioo 

~3 0 0mJ/c m 2 ©^*^— 4£ t>0 U— if— }fc 

[0031] ife, 7jfyvy^>-g»4, 0 4 (c) \zm 

T'fc3dv if* L< f4tei&&#7*©4 p&i: !>iSffi-C 
■*t^»t?*>5. #5^S€i5ffli^n5i#tllTF 

|g|MB%l*!£ K— hOJMRIifctfc (o u t - d i 
f f u s i o n) 5-[HljS-r5fcfe(c:ffi7 0 n-fe^)B.gET*ll 

mmmt 1 0 0 0 tKT, if * L < f4 6 0 0 TOTT*^ 
$*U&tt*Uf±Vj:e>fcl,\, 
[0 0 3 2] jiMc, 0 4 (d) ir^-TJ; o 

f±^7X-vli3iC VD (PECVD) *fcf4^JBECVD 
(LPCVD) ©J:5^tflf (CVD) fc4!?«Jf 

s*b«±8Mbvy y- hmitvoi&&m<vm 

£t4if*L< »4*£l 1 0 0~2 0 0 nm-efc3o 2«?U! 
t LT{4 2 5 0~4 0 0°C^if4 L< $ "b lCiao° a K©#6 
Uf- htt*|.&#5fc«>Kttr=— 7W£r3 0 0-6 00 

■c-ei~3hrgsatto^fftu\ 

[0 0 3 3] 0CW^|5g-Cf4, 04 (e) K^-T <fc 5 

y- h*ffi4 3 fett^y* y vy-e/&BH- 40 

5„ fftU«Ili2 0 0~5 0 0 nm-Cfo5„ 
[0 0 34] 04 (f)~ (h) lC7jk-f 4 5 id, 

2 0^t)fc'9tf 5©**if* BttSMbfcBBLfflW 
<&¥8- 1 5 12 0#^8{cg¥*mcM^£*t-C^5 o 
[0 0 3 5] 04 (i) ic^t"*^ -f^K 

LTf*y- hi: LT^y v-y a^Srffl^SlfeOft 

W^fc5„ z.<o®mx\tm 1 tc^-r^y ->y = yy- h so 



5 

m^4 3f±y- nftjsm±tc8[]i*tt, -r^w v-y^ 

^$tb5«t5t-^y v-y a^r-Y^vKJifc^* by ■ 
y^77^t5ii(at)^-yftJii5. y-hfl; 

tttt»tt#* L < Ii7^;v7 7^V!)3 
fc*y->i)3yfi)5, -f*W *s-7=7y M4if* b< 

ayy- htiiitfc^yfyD- ©i£ia5tt«it uxtt 

/iV^Cir-TSr £tfST?t-5. 01 tc*i-y— N/<^4 
^fiif* L< HSHl'fk^vy^^v (ws i) ©4 5 ft 

[0 0 3 6] UJ»U WS i *^©&JW£S*ffc4ljK:ft*. 
TAl^, Al, Cr, W, Mo?£b*<D&m&mi<^X 
t>&\>\ :oi5 4f*, J:9<£^ffi«trMf«s3m-t-S 
^y h^ifcS. y-htLT, TaN»t 

*>&K «c©«»t?j±, isfc-yyay, f-nt-yya 

[0 0 3 7] m^®IIi8l*4tf*£«®*l$:l*fifc 
Al^, Al, Cr, W, Mofci?©&JB*fc£r 
7* hy y^77-ftJ;»)»fiKt5i:ifclc > Trl , 

Tr2 oh'Ky, y-^iifcay?^ hfi, ±15*6 

t^5riP LfcSBf-C'fl^o ro|6*ffiSfis 01 ©5 2 
C??Ftt/T$^5. -kfE©^ S i 0 2 (4, #J;if4TE 

os (7h7ih^y-y7y) t lts»S2 

5 0~4 0 0 < C©H5fc^:£LPECVDl;:4 9#5r 
*s-e#-5 0 ifeECR-C VDT'S^tfiSSr 1 0 0~3 
0 0°Ci 1-XhftZZ. 5. 

[0 0 3 8] 3. -JMQf&fMK 
*»«Cffli-^n-5 ¥ tfrffc $ *tfdi Ba^*)^f4 . TIE 

(1) *fcf4 (2) ©*ft-(?»j«i-5ri*ST?#<5 0 

(1) jKH5K=-f^y^Io^fy3-H;J:5 

>yiCl'j: 9 0 1 l^fay;!'^ h*:-/W4 1 «LK 
W^«lttffl*HiP-*-5. £feK:*&li)8l5 2, y.-H6 

tMK4 2 & x y^CTUP l Ki^^r y&iffl^t 
v^— mxhz> 0 

(2) 7"7X-7l7fy7'ICj;?il7f^7?ft 
#fflCVDffi, 7*7X-7CVD, PECVD (/7X-7 

-fy^K CVD) , LPCVD (^JECVD) 

R/^+t'C^-^s'^^y (R I E) tJ;i3^t5:CF 
4 Lxyfy^jr^, 3L y ^^>f 

^J¥(4if* b< (40. 5 M m~2 (imtfci. 
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te£9¥fifl:$axfcJira*fe»ffl! (S i0 2 ) Sr#5rt 

&V$Z> 0 ZO^m^t. ~>VU(D{&, PSG, BSG 
[0 0 3 9] 4. fiELif 

(4, mmmmt \,x&x,m<D%-*m^xh£^t>K &m 
[0040] mz^wicR^btizmmELm^oyft 

xn^\ 

ammmm (mm) /&%m/wm (mm) 
©mmmm (mm) /jEjuzAmsftftm/mm^m 
m) 

<mwm>m (mm) /^%m/m,^Km/mm m 
m) 

(mmmm (mm) ziEii&xm/ftitm/mi-'&xm 
/mm (mm) 

©mm/^m^mw-m/^m/mm 

©mm/mm^wm/m^mmm/^itm/mm 

mmm/iETuzAm/witm/ttm&mm/mm 

[0041] ( 4 ) - 1 . 

mamm<D&m\z*. vwdx? tnt&®>tfmf bin 

s-r, m?\-m*bm&(Dftyt*n?>m&^^ tie 
<D-l&$;xhht?£h,?>lt&mm\f b*iz> 0 

[004 2] 



(6) 

10 




[0 0 4 3] Z.p-f&j&zti^X. XfiTIS-fk^S:^ 

[0044] 
lit 2] 

[0 0 4 5] rrr*nJ4, 2, 3, 4 Sfdfi 5 XhZ> a 

[004 6] 
Ut3] 



[0 0 4 7] lEft^®7i=;uS, 7x=l/yl, 

s,,7K®es, ^j^^^m, ^/wtk^/vs, 7-;/i, 

tci*&mW:mvtci><DXh^xi>£\,\ r;h,<bte 

[0 0 4 8] 

Mfc4l 
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(7) 
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(1) 



(PQP) 



(2) 



5HoKbXoKoVcH, 



(3) 



(4) 




(TBS) 



(5) 



h 3 c-<pkoKokoV C H 3 



[004 9] 
lit 5] 
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(1 1) 

H 3 C 0-(g)H(gH@HQ>-0 C H 3 

(1 2) 
(13) 

H03S-^gHg)H(gHg>-S 0 3 H 

(1 4) 

H 0 0 C "<§) H @Hg>-@H-C O O H 
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(15) 



(10) 



18 



H 



.H 



\ 



H 



(16) 



(17) 




O 




3. 5. 3*". 5 t -r^/u-p-^ y^^x^l/ 

(TBQ) 



[0 0 5 2] ftl:, »fe^^^^*^r^#^fc^^c 

[0 0 5 3] a*ttfc^b-fr«j*Sr^*ff , fllitf, WW 
BS59 - 19439 3 -§-^^Ba^^tt*Ct^5 h<D&m 

(5, 7-v>- 

-1, 3, 4-fT^7/-/K 4, 4' - fcT * 

(s, 7- t-^>^v-2--<>'y^^rf*y ? y^) * 

5vW<>\ 4, 4' -tr* [5, 7-v?- (2-^/V 
-2-y^/W) -2— <^^^-^ri^^y yP] *^/V< 
>\ 2, (5, 7 -is- t 2 —^< 

y^f/y/^) ^tf-7:n>\ 2, [s- 

ft7xy s 2, S-fcf* [5, 7 -v?- (2-y^vV 

-2-y^/w) -2-'<>'yr**D->?}) /v] -3, 4i/ 

t7xx/l/ft7xy, 2, 5 — If* (5— ^^vl"— 2 
-^O-^^^r-^^y/V) ^^V, 4/4' -If* 
(2-^v^^=¥*9-y p y;W t*7i^;K 5-y^- 
2- [2- [4- (5-^ ^A— 2-^^^^^i^yy 



/u) a-] fc'^/w] ^^V^j-^Mf;/— /V\ 2- [2 

- (4 n D7x^) -fcf^/V-] ^7 h [ l , 2- 
d] ^df-f-y— y^cO^V^/^-^-y-y—/^, 2-2* 

- (p -^^^u^v>b^u>') — fc'^^y/fr/- 
/^o^y/fry-/^, 2- [2- [4- (2--< 

— A\ 2— [2— (4-^;^>v'7j:^) tf~/V] 



50 



9 7 1, 6 2 8-6 3 7W&£Zf6 4 OUfcJWSih/C 

[0 0 5 4] mjlE^r^- hftt^^y^f Wb&fc* tt 
tt, Witf*MBB6 3-2 9 5 6 9 5#4i«fcB|*S*b 

(i, hy* (8-^/y;-;v) 7/^;^^, 

[f] -8-^yy;-/H tr* (2-^a— 
8-dr/y/7-h) 7;v^->A^yK, hy* 

y y /-/v) ^y^^A, by* (5-^^ 
-8-^yy/-;v) ta^^a, 8-^yy;-;u 
y^^A, by* (5-^pp--8-*yy;-;H 
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y^A, if* (5-^pD-8-^;yy-/i/) -fr^i/ 

#y [ffilB (ID -tf* (8-fc Kp*V-5- 

y /^/v) ^^v] ^cd8- t k^^/ y ^ 

[0 0 5 5] ttE^fy^^^ft^tU 
Ttts MilSWflWMffO 3 1 9 8 8 1 *W*B«f^*«l 
«r*F£0 3 7 3 5 8 2^^BS^M^$tbTt^ 1 b^$r 
fflV>5^i:*5-e^5 e ^rcof^WIt ttlt. 1 , 4-tf 
* ^<;xif>\ 1, 4-tf* (3 

-^/W^S/AO -<y-|fy, l, 4 -If* (4-^ 

/v*^-y/w) v^^y A"<>"H >\ i, 4 — 

if* (2-^^vi-*^y ^) i, 4 — tf* 

(3-^/W^y /W ^0-fef>\ 1, 4 -If* (2- 
^/V*^y/U) - 2-^/V^-fef >\ 1, 4- If* 
(2-^^V^^-y ?V) - 2 -ai^vVO'-tf i/^$r#tf 

[00 5 6] 5 2 7 9 3#4i«fcBB 

tltfflv^Ii:«s-e#5o *<DF&mk LTfi, 2, 
5-lf* (4-^^/^^y/V) fcr9S?>\ 2, 5-tf 
^ (4— rc<?vW*^y /V) tf^v>>\ 2, 5 -If* [2 

- ) fc^/V] 2, 5 -If* 
(4-^ H^rv-*^y /VO t*9S?>\ 2, 5 - fcf * [2 

- (4-tf ^x^/U) tf^A-] bf^v^. 2, 5 -If* 
[2- lf^;V] fyit^m&mf 5 Z. 

3 8 7 7 1 5-S-Wj»B»fcHia«StbTl^5#y 7xn;^ 

[0057] sfefc, ±3*bfc*3tei«effl, 

*«^EA*U;i, «Kiiii2-7^P^yyy (j. a pp i. 

Phys. , $2 7#, L 7 1 3 (1 9 8 8f) ) . 1, 4 
-^7x^;u-l, 3-^^v 5 ^^, 1, 1, 4, 4- 
fh77x^-l, 3^^xy (J£A±Appl. Phys. 
Lett. ,^5 6#, L799 (1 9 9 0f) ) , Ir? 9 fl>> 
W * Kftttflc (4*WJ¥2-3 0 5 8 8 6#4*«) , 

(#i¥2- 1 8 9 8 9 0-iH>#) > 
5?7>^-/l'Bi*tt mm^2- 2 1 6 7 9 1 * 
fctt»3 8EJSffi«a^BBffi»'&«a[^-eftfflfefcJ:o 

(«M¥2- 2 2 0 3 9 3 «^«) , fr^^S 
M¥2-2 2 0 3 9 4-g-42tfR) , n'O'* 
v?xyii|ft 0»9B¥2- 2 8 9 6 7 5 , If* 

d tfo-^»## .(«H¥2 - 2 9 6 8 9 1 , 
*^y yi'T ;yRiSft (Appl. Phys. Lett. ,^5 6i, 
L 7 9 9 (1 9 9 0^) ) , 9t ]) >7kit^¥o 
2- 1 9 1 6 9 4#4*«) . H8R^BB^«WO 90/1 
3 14 8-^Appl. Phys. Lett. , vol 58, 18, P1982 (1991) 
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[0 0 5 8] *JB?H-Ctt, 4*fc*#/i<0tmi: IT, ^ 
SK^fyf^y^k^ (R*H«Hfr»0 3 8 8 7 6 
8-g-KJ»B*^BB5p3-2 3 1 9 7 0 *^atcBB^ t> 
co) : fcj9S#*Uf\i A*«iLttt % 1, 4 

^y^V>\ 2, 2, 6 

-t7fl/y^f !if^> 1, 4-lT7i=Uy^ 

^^-y^-r >\ 1, 4-p-ri/7x^i/y^f!ir 
10 >f>\'9, lO-Tyhn^^Wfllf^ 
>^ 4, 4' -If* (2, 2-^-1-^7x^/1/ 
lf=/lO If^ji^/K (J£XT. DTBPBBiiftEt 
5) , 4, 4' -tf* (2, 2 -i/7x^^) If 
y^-^ (KTDPVB i t»fBi-5) ^ *5<fc<J^H 

[0 0 5 9] ££>IC % 1$W5-2 5 8 8 6 2^S^ 
»cK«$;txTV^5— (R2 -Q3 -AL-O-LT* 

20 -2 4<B(^^b*3RT?feO. 0-Ll*7^~9- hSZtiL 

r 2 (i7^^?Agfl:fft8-^y y;7- Mate 
n N tf* (2-^^-8-^/ y / 7— h) {'<7- 

7x^V7x;7-M T/l-^^^A (III ) (OTP 
C-7) , tf* (2-^f;W8-^7y/7-M 

(l-t7h7-h) T/^^^^A (III ) (JWTPC 
- 1 7) n&mtfbtlZo ^(Om, %fffl¥6~9 9 5 3 

OS-&«%Sr»5*jfe*s*rffe*t5 0 ^com^, ^*b 

>'^fc^V^^4±fEsB«cD^* h t UTfflv^? 3 ^^Tl^^ t 
tt, ^* h^r IT v 5 ^ f y ;V7 y - u >f 

f40iJ^tfN, N-v ; 7xx/V7^/t^;^yify (D 
40 PAVB) &m?ZZk&X*Z%o 

[0 0 6 0] e6o«3tSr#5383t*i: UTtt, WKiffi 

0 3 9 0 5 5 1 *^«) 

■cefeisjtjS^iafts^Tv^afco (W3-23 

0 5 8 4 ^4St«) 
50 2 2 0 3 9 0-g-^*ioJ:t^«pBB s P2 - 2 1 6 7 9 0^ 
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»T'MJtlfcf)© (#M¥4 - 5 14 9 1 ^S) 
©HQ%%W (S)ttW3 80nra~4 8 0nm) t 
m&$&3t# ( 4 8 0 n m~ 5 8 0 n m) t SrffiJl 

2 0 7 1 7 0 

ttt5M©tO (#BB¥7- 1 4 2 1 6 9-§"5M8) io 
[0 0 6 1] 

a a 



i-Pr 



O 0 




i-Pr 



i-Pr. 



O O 



O^CH 3 



NC ^ C ^CN 
(H S C 2 ) 2 N ^|(^ 0 ][^ ° 
( 7 i y tU-tfV) 
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[0 0 6 2] IMNEItJftSrffl^T, 3B3tJfSr^-f5*ife 
fit, MB^ott«Hk««d»&ft*$ii»jftd^WR 
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J:9E»t5ri*T#5. «MIB5 7-5 17 

SJB^Oltl*£oir«TI±<l*fclMIRtt&< , ttSMaSD 
TltMtSrt^^Sfc, »fiT5 nm~5 /ira© 

*5*M6, @*2&«1IB ; SEA Ufcfcffi (fTF- £ lETL) Sr 

So fiu jEawaA^H^i-^tm^-waA^n^i- 

[0063] (4) -2. ZEJL&AS 

fc&gfc<>©-ej±>5ev*j&s, *3tettfiB©ft±©fc«>fc:fli^ 
L^t>©-Cfc3. ;r©IE?L&AJif43§3fcg— 
<7?iE?LaA5:|Jbl-t2.«T*feoT^ IE?L^»)*d5^:^ < , 
-f*>"ffci*/u*-!jS, 9*5. 5 e V«Tt**V\ 
r©J; p&IETLjiAgi: LTfi, «t 9 te^«l^t?jE7LSr 

0iRfcfl 0 4 ~1 0 6 V / cm<DmWWM&f\Z., '> 
•ft<ifcl 0 _6 c m 2 /V • g>-C*>*Ui&:fc5j?3; l>\ 

t>©-"?\ E L-9d-iF-WjE7LaAS^ffl$tu5-ai*qwt>«) 

[00 64] M,#mt LT«\ ^J^Ltt* h yj^tf 
fl£ (fcBMWS, 112, 19 7^WM&*$&M) s * 
*+*?T-/~-MKIMf- (*B#fF3, 1 8 9, 44 7-§- 
0§»»«**!8) . •< 5 W—MtmVf- («M*BB 3 7-1 
6 0 9 6 > zKD7!l -/W7^* >ff## 

(*B4$iT3, 6 1 5, 4 0 2 ^*ffl«. 3 , 8 2 
0 , 9 8 9 %WWfe. IrISS 3 , 542, 544 
9. 4 5-5 5 5 Jt'Jtm. ISl51-10983-§- 

ftMm 51-93224 4§-£$R, IrI 5 5 - 1 7 1 

0 5 m 5 6 - 4 1 4 8 -§-&$g, 1^55-108 
6 6 7 IH55-1 5 6 9 5 3 Ir] 5 6 — 
3 6 6 5 6 ^#«M*fl&) . t'7yy V^flE*J«tU5f 
7 >-MJ$i*: (*B^fF^ 3 , 1 8 0, 7 2 9 %W'M 

P1^4, 2 7 8, 7 4 6-§-W*WS. *SfgaBg5 5— 8 
8 0 6 4 15 5-8 8 0 6 5 IU 4 9 — 

1 0 5 5 3 7 15 5-5 1 0 8 6 -f-<^$gs Is) 5 
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6-8 0 0 5 1 %<k^ 15 6-8 8 1 4 1 13 
57-45545 #<&$8, ^15 4- 1 1 2 6 3 7 

^5 5-7 4 5 4 6f^« , 
T 5 (#H«rff » 3 , 6 1 5, 4 0 4 ^W1® ' 

4#£r3S5 1—10 1 0 5-S§-^«, 134 6-3 7 1 2 
14 7-2 5 3 3 6 4$BflBg 54-53 

4 3 5 13 5 4 - 1 10536 13 5 4 - 
1 1 9 9 2 5 9&««#flR) . T y -/VT S XRVflc 

(*B«f«F* 3, 5 6 7, 4 5 0 -§^*ffl*. H£ 3 , 1 
8 0, 7 0 3#9ttP«, 3, 2 4 0, 5 9 7^». 

raas 3 . 6 5 8, 5 2 o^mmm. 13^4, 23 

2, 1 0 3#^«B», m9S 4, 1 7 5, 9 6 1^i 
[3Jg4. 0 1 2, 3 7 6*W»». 4*^BB4 9-3 

5 7 0 2 [339-27577 -JH*«", #H3Bg 5 
5-1 44 2 5 0 1356-1 19132 ^ 

[356-22437 ffi^fffg 1,11 

o, 5i8«nmit«#M) . T^/mm^^^^mm 
» (*h^w^3 , 526, 501 wwmmm&m) , 

tt-9-*S-A>&m# (*H#fFfg3, 2 5 7, 2 0 341- 

wwwfcii«©t©) , v*7~t i/m^w 

(*S5BBS5 6-4 6 2 3 4^««f#fiH) , 7;VtI// 
Vf§2|<*; (^MBg 5 4- 1 1 0 8 3 7 . 
tK7^ifft (*i«3, 7 1 7, 4 6 2fPJ 
#^Bg 54-59 143 -J§-4M8, [35 5-5 2 0 

6 3 -§^*L 1355-52064 -S§^$8, [35 5-4 6 

7 6 0 [355-85495 [35 7-1 

1 3 5 0 #4^6, [357-148749 

2-311591 ^«*f#BH) , ***'^>mm» 

6 1 -2 1 0 3 6 3 1361-2284 

5 1 (361-14642 -g-^rft, [361-72 

2 5 5 #4^R, [362-476 46 [36 2-3 

6 6 74m ^6 2-1 0 6 5 2^8, 13 6 2- 

3 0 2 5 5 1360-93445 [3 6 0 
- 9 4 4 6 2 -g^*, [360-174749 -S§-£r$R, (3. 
6 0-1 7 5 0 5 2f^**#i) > 

(*S^ft : ^4, 9 5 0, 9 5 O#PJ*03*) , 

^ (W2-2 0 4 9 9 6t^i) , 

fi^fr (^¥2- 2 8 2 2 6 3#^«) , #H¥l- 
2 1 1 3 9 9^8^M^$tuTt^^mttiS^2j-y 

5rt#-e#«3*s, (twinge 3- 

2 9 5 6 9 6 5#4*«4ffcM^<Dfc<0) , ^SfcJBH* 

4, 12 7, 4 12§P^S, WB85 3-2 7 0 3 3 
1354-58445 -i§;4^K, [35 4-1 4 9 6 

3 4 (354-64299 4§"5£3S, [35 5-7 9 

4 5 0 [355-144250 -§-4>$8, 13 5 6 - 
119 13 2 -g-^rft, (361-295558 [3 
61-98353 #4*$R, 1363-295695 



(13) 

tt* jJOi^-fix, 1, 10, 15, 20-rh77x^ 
/V-2 1H, 2 3H-^/U7>fyi (II) % 1, 10, 
15, 2 0- f h7 7x^;V- 2 1H, 2 SH-^/Uy 
4 (ID s 5, 10, 15, 20-rl>7^ 

(^7;v*d7i=;v) -2 1H, 2 3H-#^7 
«f>\ ^!)3y7^0'>7^mv'K, TVt^^A 
7^Di/7^o!i h\ 7^nV7^> (M&Jg) , 
io yijf^7^P'>7^y, SHx h7^f^7^Pi/7 
= >\ «7^dv'7 = ^ ^Pi.7^oV7^^ 
7^nv/7^y, K7^P^y, *?#=l*?J*7#xi 

;V7^uv/7^^SrW5:im5 0 JltME 

' Mii37 * % si\&m# &x***3- y /P7 ^ y\\L%m 

<DRm&lb LTtt, N, N, N' , N* -rh77xn 
4 ' -i/T^/:7^^/K N, N' -v^zn^ 
;V- N, N* - bf * - (3-^^^^^/U) - [1, 
1' -tf^zn^/V] -4, 4' -^7; > (HTTPD 
20 tH&fB-fS) > 2, 2-b^ (4-v?-p- h y/wr^ 
y^^^/l") ^o^y, i, l— tf^ (4-v^-p-b 
y;V7^7x^U) >^ P^3r1J->\ N, N, N ' ,' 
N' -f h7-p-h!i/V-4, 4 ' -i/T^/y^~ 
/K 1, l-lf* (4-v 5 -p-hy/V7^77x^ 
tv) — 4 -7i^v/? p^^-y->\ tr* (4-v^y^- 

/l^T ^ / - 2 - ^f;V7x^) :7m^/l-y^>\ 
(4-v J -p-Fy^7^7i^) ^^^;wy^ 
' V, N, N' -i^y^n/v-N, N > -v 5 (4-^ h^r 
v-y^^/W) —4, 4' -^7^/h*7x^K N, 
so N, N' , N' -7- h^^^^/V- 4, 4* -^7 5/ .. 
7 ji^/Vni— r/l^, 4, 4* (i/7x^U7^ 

y) ?t-Ky7i , =^ l n, n, N-hy ( P -hy 

/V) T^>\ 4- (v^-p- h y/KTS /) -4* - 

[4 (^- P -hy/v7^/) ^^y/w] 

4-N, N-^7x^/l/7; /- (2-^7oi^7Hf^ 
/W) ^^if^, 3 h3rv--4' — N, N-i^^^^ 

^IS^fF^S, 0 6 1, 5.6 9#ldiEtt$ix-T^5 2f@ 
<0«^#«8|ISr^rtKW-*-5, 4, 4' - 

40 [N— (l-^^v) -N-7x^7;/] ^ 

(J^TNPDi:BfSIEi-6) , ^¥4- 
3 0 8 6 8 8^$B-e|E«$tlTl^5 h y 7x^7^ 

4' , 4"-hy^ [N— {Z-ff-tvy -N 
-^^^^Z^/] Mi7x^;U7^y (WTMTDA 

^fecote, p§^-s i , pMs i c^©»w^«j<>iE 

5o ji»±, ±jst^k-fr»sr, maamsmmm. 
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ft-f 3 :i i K <fc <5 r. i: ^T*^ JEJLSlAgi 

LTWlffli, ttfcfMRttfcl^ I«fi5nm~5 M 

fctt, iififfiiE?La=AS t tt»J«©te^*»*»e>*i]E?L& 

fcoT, 1 O-10 S/c mWiW&m^SrW-f-Sfc©** 

& ¥<d^w&* y =*v— , -g-r y — >\>t % k y -7 • 

[0 0 6 51 (4), - 3 mf-&.Am 

-*m^aAgfi, ^^s^wm^-^aASrftttse-c* 

N-N 

N-N N-N 
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h*r£t?&JB*u- Kft£W*tf 6> 

V (II) , (III ) (IV) 
[006 6]. 
Ut 9] 



00 



(in j 



N_N 

Ar t2_I{^J|_ Ar W-0^ Ar 



14 



N-N 



12 



(IV) 



[0 0 6 7] (it* A r 10 ~A r ^W^ft-TiKIl***; 
l±«lI©7y-;H5r,T;L > A r ™b A r UtSjctfA 

MftoT^-Cb <fc< . A r 14 a&£fcf±4gg&£>7y u 
Z&mtftbtl. 7Ui/-yIiLT(l7x=l/yl, -7- 



=f=^s, vis- fornix z&mf btiZo 

LTfi^Hlgfcl-l 0 07/V^f/H, &3Kft 1 
~ 1 OCDT/Wadrv-S^fcttv'Ty btb 

[0 0 6 8] 
[ft 10] 
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N -N 



<0^ o ;M 0K> c(CH3,: 



(PBO I 




[0069] (4) -4. TSB®1 

ff*U\ jifJL^WtLttt, ITO, In-Zn- 
O, Sn0 2 :Sb. Z n O : A 1 i?<OiS9iiMfc«»* 

to9uprf&>*k« a te©#*iA*Mfc u-ctt, Pt, a 

u, N i 4*iS#rf feiT,5#, Pt, AutfllWiW^ 
o-CA u /iS5»^&JB©M3>--g-;bit l^ri riW £ 
LV\, ri-Ci«ik^«©Sfa[«4: UTtt, Mo, W, 
Cr, Taiif Sr*tf5wt^-e#5o Au/Al, P 
t/Al, An/AlM, P t/Al&&t£t'h8-m 

[0 0 7 0] !&mt LTf4, *<?ik&m (L a B6 ft 

« , %s±m&m<otrs(mm, t i N*if©«tt*4 

IMbfr#)!8*ff*«£ LT^f 5rt*t^5, Mg : A 
g, Al : L i ^if^fflVfettTtfc-^JS^fiW^: 
•? TgBm^ t LTffl t> * ©tt&i" L t>ji«n»H:!fe 

t\ 

[0071] (4) -5. >Fj-[6]®& 

#3BI&©1$»» i-^^feiSJMP^Srlimi-S^fi, Ell 
\Z7jk-t£o\cttftm.m3 3*»fe*SrR9Ul-t-©*!ff*U 

v\ r©fcfeicf±, a^tt#su<n)t*aja**s3o 
%6t±©aw»is-e*}S^s^*j5. *ri^m«^?»«-e 

fe5i^WiITO (In-Sn-O) , In-Zn-O, 
Sn0 2 : Sb , ZnO : A I fc^Srjf* Kl^SI £ 

[0072] §Mi-cr±*< «t«©*frtt» T/u* y &JS 
^fcfiT/w* y ±iH&J§£0. l~5^e/w%-e^i-5 



LTIi, A 1 , In, Zn, Pb, B i £PS L< 

t*fc?iITO, In-Zn-O, S11O2 :S, ZnO : A 

14, &&flf. «tliIn-Zn-0-efe5rtWJL 

Six, fttti:*«Ui©»ffili*)5iStt*T^*y^«* 
fcteT/u* y ±«^a^lMI:-t-5 i t SrWihi-id»fet» 

fc5o $ fefctt*SK#*ttiMk*Ji)ir±aja««ic-c 2 
0 Q/n£AT©ffieetflt* s #fetts 0 m&&xhz> 1 t 

Of4^fiT*»4K®*tT*fc?) 100 Ci/nn&xfo% 0 
[00 7 3] 8W«ffi#«»SftTl^3»&fctt» ±IE 

[0 0 7 4] (4) -6. tiEL*f©^t! («) 

[0 0 7 5] UTlz5Ltt&tg.±\cmwmM/lEllQiAm 

fc, 3§W««*f»*»fe«5?WISrl /imEJlT» #*L< 
14 1 0 ~ 2 0 0 n m<DWme>B&\Z.t£ 5i5 l^*^ 3 * 

•f-5, iSfetd. ^©SW«a±^iE?LaAJBSr«!tt5. IE 
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< v ^© b . XSii*ftK: <fc 19 Jftaw 

«it*K:J:0#*/j:3as, Httfc* itagit* 5 0 ~ 4 5 0 
■C. X^SEl 0"7~1 O" 3 t o r r, S*5*ao. 0 1 
~5 0 nm/s e c, S«iaS- 5 0~3 0 Ot, JgJ¥ 
5 nm~5 ura^mxmSmiir^^ ktf»*lA>\ 

[0076] mziEit&Am±^%iytm*w>tfz>&%.m 

fc < mW)Aa»6,, K^^fetc J: 9 flgjjg-*-*. r t 

[0 0 7 7] IfclC, ro«3t*±fc«T-aEAJiSr«9;it 
5. IE ?L SEAS* 38*»tlRl«. JSRfcttSrftS&SW* 

[0 0 7 8] mffi£«Jf LT^E L JKT-SrW 

[0 0 7 9] ^4i*T?IE*U-C*fc#»EL*^OffiH 
[0 0 8 0] ft4b\ L*^KiiaflE«EESrBttq-*-5 

nMi-om&icvx* 5~4o 

+ . ««*s-©«ttk:/j:o/ti: **3t* s *Sll 

sx-y h y v 9 *ttt'&mmm-£tctemm 

©^ftld^Ky F«CML> TFT (Thin Film Tr 
ansister) <F> <fc 0 t£^4 5/ ^ Vi/^^-fCT^^W K y V 



(16) 

[0081] [nj£0«j] jsat, *%w*mmmiz£^x 
mmm 1 ] 

(7^f-f7'vHJ ; /^^IS©ff|i) (6 
_htw S i2 H6 LTLPCVDtffl 
^Tli5 0nmroa-S i BlSrjsfcfli Lfc„ Sffii&gEtt 
4 5 OtT'feofc, &fc. X e C 1 aid^-r U— if— £ 
10 jfe»L7=— y V^fcfffcofco JR— »Bfcl 8 8mJ 
/cm 2 ©§|}x^;v^-t* , ^Ztl Sr 2 9 Om J / 
cm 2 (Djgtt^/l^— -Cfr&ofc.. dfrUCJ;?) a-S 
i 5r^y v-y a^C^kStfc. ^^Si ftSrgf 

JS©'** — VCtSttfc. ^5'^>'i/liCF4 
LTfrfcofc 0 y- h«&WC*)5S i0 2 £E 

CR-CVD-C«SfiS2 O 0°CT^ff 1 O 0 nmM 
bfc„ iffctc:, y— hM&t UTa N (60jiQ' cm 

20 fc\ a^v-y— ©TScms^piL-fco -y^-v 

aAlcit) KWyiy-^ffi«fc4xiol5 
/cm 2 , 8 0 k e VCOP^^-Vtr?iAb/c 0 

tcL/c 0 jKy v-y 3>-cD-r^vaA$tbfciia^;f±2 k q 
x. ECRcvDt*sio 2 &i$;mi,tc 0 mmn3 0 0 

Lit. A 1 $rx/-?s/;? y >-i/Uglff2 0 0 nmfSlltTfe 

±gBS@, Tr2 ©y — ^i*ii*^7-Y^(DiilS, T 
rl wy— ^CDigJfet^^ — V^PILfc,, 

sfcSMtai'** N*:— /Wttfcfe^CfeS i O2 
^P^-*Tt5l/^7c 0 i^tc. S i 0 2 .£rECRC VDffit 
i-3t6 0 0nraffllIt*ilLfc. iifclC. 

R I EtCTyf^a$rCF4 /O2 t 
y^jfet-C*±«©S i 0 2 SrTffl'fkLfc,, mz. Tr 
2 (D KU-Y>gB§r^P U $fet-A 1 : S i (S i 1 
40 4%) ©^S:I)|5 0(im^L > ^btCITO (S 
nl0li%) *mW-5 0 nm|«Lfc 0 C<75i:#(OS 
HaSli2 0 0tt?fcofc 0 WtffJRffW-fcTAI : S i 
*i<fctf I TO©^Iiti©S i O2 O^fifiSriS^fec; 
^>0. 1 5 /tm«T-C*)ofc. wHICi 5 , A 1 : S i 
:MJ;tM TO i:fc<» *!/Si, T r 1, 

Tr2 ©±l:gj(t5ri*5t#fc„ *^B^WS1 
. ^ftgyftTifca. *ISJi0'J©iii*(DA:^$f±2 5 

OdmXlOOumt'fct), ^tvJcSt L I T 0©7^# $ 

\*mw£&%mm<o±% z*5-7L%&2 a 0^x90 

so ^ mT*fco/c 0 Trl , Tr2 , y— K y-^fciO? 
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[0082] (mmELmt3i.v%tfamm<nftm ±is 

0»t6±(C^J»8 0 nm©4, 4' - tr* [N, N-v 5 

P7!-^7?yI (WT TTPD7 4WJ irUSIEi- 
5„ ) ZmmLtc :<DTPD7 4II4 < W> 1 WIETLSE 
AJft UT^|g-t-5„ ^COTPD 7 4ii<7>J&Jlit-igctt io 
T, i©TPD74l±Cll2 0nm©4, 4' - f 
X [N- (l-^^^/V) -N-7x=/V7?/] t'7 
^=,H8I (£AT fNPDlj tffl&fBi-2)„ ) Sr^ab 
fc, ^©NPDllJ, |g 2 cDIE?L&Ag UEdFLfS&S) 

tu-r^ie-t-^o sti-, NPDgc^itiitt^ r 

CDNPDI8LHd8IJ¥4 0 nmJ)4, 4' - fcfX (2, 2 
-•y7i=;vt'-/v) t*7i=;H («T fDPVBi 
tB&IE-T^o ) ^J5K^L/c 0 :ODP VB i«tf±v 

#fen*®<t vxmm-tz>o ^-lt, DPVBii©ji 

Il:Iltt, r©DPVB iI±l:IS20nm©hi) 20 
* (8-^y y T/V^^AK («T ta 1 q 
Blj tBSfEi-So ) ^MLfc 0 :©A1 qlRtt, 

2 7mmJ5fe*m^^m^- hfcl. 4nm: 
0. lnmCftLlSlOnrn'MUc 
5/^ y >-^(c:T I n -Zn -OJR£ 2 0 0 nm/&JgL 
fc 0 In - Zn -OKtt#fiKtt<fc4*»«-e*>?K In / 
(In + Zn ) =0. 8 3t*jb5 I n -Zn OTk*/<y 
? y VfV-fy Vkm^\ A r : O2 
la^i utK£ 0. 2 Pa, *^s/^ y >-i/tHyj2 w 30 

/cm 2 <D3M$-CtT&of;: 0 Mg :Ag/In -Zn O 

mmmttmmt lt&iiu *©aia*»±6 5%-c*>o 
[oo83] mm^r* h) ±iE-c»e>^fc»*««© 

f^ibT-^ SSrtT&ofc, f/i-^-y^ioocd/ 
m 2 o»ft-CWfetcTtB^$^TV^©Sr5lSLAco ¥ 

:t^<a £av 4 fcW**PfeaS'>fc < £® 

i!igc (320X240) ©Hi %WTT'fcofc. ->o 
[0 0 8 4] [JfctfcM 1 ] Ulife^J 1 KlJaV^T, *±£B<£> 
S i 0 2 tt¥fflftHH"fcA 1 : S i / I TO©TbC^H 
tjjWUfcC &£l*f±X£M 1 irlHtHK LttiE L38 

r£H**:tettl (>%«:&*. "Ci^fc. *(fe©fc51H*«: 
'P^tcMfgLfcti^Trl , Tr2 ^fgft 

fc„ , so 
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[0 0 8 5] [it|5E#J2] rn&mi fC*SVT, A 1 : S 

1 / I TOCDTSBa;®§rx T r 1 ,- T r 2 tf>g|5#.. y— 

[0 0 8 6] 

[|g|B©tB!^!ttW] 

[Ell] *«lH©^r«T^^-f^EL*)tS611©-|llfe 

teto&w&&3K.m-r* H3©A-AiisfSHti!)5. 

[0 2] **M^fflv^P,H5*»EL3H^-©«B»IilBSSr 

10 3] *&w<z>&mT? ; T'(-7'EL&ytmse)-mffi. 

[04] ©tKJJ 
[0 5] «3feft»©#»TFTEL^j3Jt«0Kia-e*> 

[ia 6] H5Kii3tt5A-A' ^wifffiia-efeSo 

[07] ^*fic«»W«lTFTEL(73teO«SJSr^i-»fE 
[0 8] ^*SWwWaTFTELcOffeC0{«J^*-t-Wfffi 

1 

2 ilh7^^- (TFT) 

2 1 I-©h7y-^^- (Trl ) 

2 2 fZ©h7y^?- (Tr2 ) 

23 3 yf>t- 

3 tlEL^ 
3 1 

3 2 

3 3 MftWM 

4 JBIHtttMl 

4 1 =>-^^ h*:— /U . 

4 2 y- h#fe^t« 

43 v- vmm 

44 v- y 3 yfg&m 

46 

5 2 mmm 

5 4 3 y^r^ h* — 

6 2 y — * 

70 /Ky-yyayi 

71 ^y-yya^^yK 
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7 2 V—VfflkM 

73 tfys/yay^KH 

8 i iE?LaAm@ 
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8 2 m^-aAm* 
8 3 hm® 
8 4 y-^mn 



[mi] 
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